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SCIENTIFIC 


>, LabWindows for DOS accelerates the 
Reapins development of your data acquisi- 

a tion, instrument control, and data 
analysis programs with software tools based on 
proven industry standards. 


Flexibility 

With LabWindows, you can design and con- 
trol custom graphical user interfaces (GUIs) 
with graphs, strip charts, push-buttons, menu 
bars, and more. And, to acquire your data, you 
can select from over 290 instrument drivers for 
IEEE 488, RS-232, and VXIbus instruments, or 
from a wide range of analog and digital plug-in 
data acquisition boards. Add in over 150 func- 


tions from the LabWindows Advanced Analysis 
Library for all of your signal processing. 


Standard Programming Languages 
LabW indows libraries are compatible with 


Microsoft C, BASIC, Professional BASIC, 
Visual Basic for DOS, Borland C++, and 
Turbo C++ compilers. With LabWindows, you 
can acquire, analyze, and present your data 
while maintaining the flexibility of standard C 
and BASIC programming languages. 


Call for FREE Demo Disk 
(800) 433-3488 
(U.S. and Canada) 









/ NATIONAL 
INSTRUMENTS*® 
The Software is the Instrument ® 


6504 Bridge Point Parkway 
Austin, TX 78730-5039 
Tel: (512) 794-0100 

95 (800) 010 0793 (Mexico) 
Fax: (512) 794-8411 





Branch Offices 
Australia 03 879 9422 © Belgium 02 757 00 20 © Canada 519 622 9310 ¢ Denmark 45 76 26 00 
Finland 90 527 2321 © France 1 48 65 33 70 © Germany 089 7 14 50 93 « Italy 02 48301892 

Japan 03 3788 1921 ¢ Netherlands 01720 45761 © Norway 03 846866 © Spain 91 896 0675 


Sweden 08 984970 © Switzerland 056 27 00 20 © U.K. 0635 523545 


© Copyright 1993 National Instruments Corporation. All rights reserved. Product and compan 
names listed are trademarks or trade names of their respective companies. 
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Dale’ Magnetics: For the 
shape you want to be in. 


Roll-coated and molded chokes, toroidal faster development of surface mount proto- 
filters, surface mounted inductors or transformers. types. You'll discover we can give you both 
Whatever combination of form or function you the capacity and the special attention you 
need—call Dale’ first. need in making projects come into focus—faster. 

Our expanding matrix of magnetic products Do it now with just one call. For technical 
and production facilities covers a wide range information phone (605) 665-9301 or fax 
of Established Reliability, Military (605) 665-1627. Dale Electronics, 
and commercial RF chokes plus filters Inc., East Highway 50, PO. Box 
and transformers. It's a product mix 180, Yankton, SD 57078-0180. 
geared to helping you add efficiency— For a copy of our catalog fax 
whether you need off-the-shelf 1-800-835-4272. 


delivery for pennies per part or 


A COMPANY OF 


VISHAY ELECTRONIC COMPONENTS, U.S.: DALE® ROEDERSTEIN, SPRAGUE® VISHAY RESISTIVE SYSTEMS 
Circle No. 8 
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. TRAL TIME. 
8 : 7 NO RUSH FEES!! Plus, new extended hours - Now open until 7:00 pmecentral time. aes 
oe Poel ee For your free catalog call, write, orfaxtoday! = es 
|. DIGI-KEY Corporation, 701 Brooks Avenue Séuth, Thief River Falls, MN56701 
| i 3 Toll Free: 1-800-344-4539, FAX: 218-681- oe pee 
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SPDT switches with built-in driver 
ABSORPTIVE or REFLECTIVE dc to 5GHz 


Truly incredible...superfast 3nsec GaAs SPDT reflective or absorptive 
switches with built-in driver, available in pc plug-in or SMA connector models, 
from only $14.95. So why bother designing and building a driver interface to 
further complicate your subsystem and take added space when you can 
specify Mini-Circuits’ latest innovative integrated components? | 

Check the outstanding performance of these 
units... high isolation, excellent return loss (even in the 
“off” state for absorptive models) and 3-sigma 
guaranteed unit-to-unit repeatability for insertion loss. 
These rugged devices operate over a -55° to 
+100°C span. Plug-in models are housed in a tiny 
plastic case and are available in tape-and-reel format 
(1500 units max, 24mm). All models are available for 
immediate delivery with a one-year guarantee. finding new ways... 


setting delist standards 





SPECIFICATIONS 


(typ) 


Frequency 
(MHz) 
Ins. Loss (dB) 
Isolation (dB) 
1dB Comp. (dBm) 


RF Input (max dBm) 


VSWR “on” 
Video Bkthru 

(mV,p/p) 
Sw. Spd. (nsec) 
Price, $ 


(1-9 qty) 


Absorptive SPDT 


YSWA-2-50DR 
ZYSWA-2-50DR 


dce-. 500--2000- 


500 2000 5000 
1st WE. 49 
42 31 20 
18 ae la 

120. Aeon 
30 30 30 

3 3 3 


YSWA-2-50DR (pin) 23.95 
ZYSWA-2-50DR (SMA) 69.95 | ZYSW-2-50DR (SMA) 59.95 


Reflective SPDT 


YSW-2-50DR 
ZYSW-2-50DR 
dc- 500-..  2000- 
500 2000 5000 
0.9 1.3 1.4 
50 40 28 
20 20 24 
22 22 26 
1.4 1.4 1.4 
30 30 30 
3 3 3 


ad Mi Pe Nn [. Ci . rc ui its WE ACCEPT AMERICAN EXPRESS AND VISA 


P.O. Box 350166, Brooklyn, New York 11235-0003 


Distribution Centers’ NORTH AMERICA 800-654-7949 e 417-335-5935 Fax 417-335-5945 


(718) 934-4500 Fax (718) 332-4661 
ROPE 44-252-835094 Fax 44-252-837010 


YSW-2-50DR (pin) $14.95 


For detailed specs on all Mini-Circuits products refer to e THOMAS REGISTER Vol. 23 e MICROWAVES PRODUCT DIRECTORY e EEM e MINI-CIRCUITS’ 740-pg HANDBOOK 
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DC-2000 MHz 





In plastic and ceramic packages, for low-cost solu- 
tions to dozens of application requirements, select Mini- 
Circuits’ flatpack or surface-mount wideband monolithic 
amplifiers. For example, cascade three MAR-2 monolithic 
amplifiers and end up with a 25dB gain, 0.3 to 2000MHz 
amplifier for less than $4.50. Design values and circuit 
board layout available on request. 

It's just as easy to create an amplifier that meets 
other specific needs, whether it be low noise, high gain, 
or medium power. Select from Mini-Circuits’ wide 
assortment of models (see Chart), sketch a simple inter- 
connect layout, and the design is done. Each model 
is characterized with S parameter data included in our 
740-page RF/IF Designers’ Handbook. 

All Mini-Circuits’ amplifiers feature tight unit-to-unit 
repeatability, high reliability, a one-year guarantee, tape 
and reel packaging, off- 
the-shelf availability, with . 

MAR: MAV- MAV “MAR 









prices starting at 99 cents. 

Mini-Circuits’ monolithic 
amplifiers...for innovative 
do-it-yourself problem 
solvers. 


~~ 


VAM RAM 


Models above shown actual size 








AMPLIFIERS 


¢ Unit price $ (25 qty) 
from 






ae 








PLASTIC ++VAM-3 +VAM-6  ++VAM-7 
SURFACE-MOUNT 1.45 , 1.29 1.75 
add suffix SM MAR-1 MAR-2. MAR-3. MAR-4. MAR-6 MAR-7 MAR-8 
to model no. 1.04 1.40 1.50 1.60 1.34 1.80 1.75 
(ex. MAR-ISM) MAV-1 +MAV-2. +MAV-3  MAV-4 MAV-11 
1.15 1.45 1.55 1.65 2.15 
CERAMIC RAM-1. RAM-2. RAM-3. RAM-4. RAM-6 RAM-7 — RAM-8 
SURFACE-MOUNT 4.95 4.95 4.95 4.95 4.95 4.95 4.95 
PLASTIC MAV-1. +MAV-2. +MAV-3. +MAV-4 MAV-11 
FLAT-PACK 1.10 4:40 <2 1-150 1.60 2.10 
MAR-1 MAR-2. MAR-3. MAR-4. MAR-6 MAR-7 MAR-8 
0.99 1.35 1.45 1.55 1.29 1.75 1.70 
Freq.MHz,DC to 41000 2000 2000 1000 2000 2000 1000 1000 
Gain, dB at 100MHz 18.5 12.5 12.5 8.3 20 13.5 39.5 127 
Output Pwr.+dBm 1.5 45 10.0 12.5 2.0 55 12.5 175 
NF, dB 55 6.5 6.0 6.5 3.0 5.0 3.3 3.6 


++ Gain 1/2 dB less than shown 


designer's amplifier kits chip coupling capacitors at .12¢ each 
DAK-2: 5 of each MAR-model (35 pcs), only $59.95 (50 min.) 
DAK-2SM: 5 of each MAR-SM model (35 pes) only $61.95 Size (mils) 
DAK-3: 3 of each MAR, MAR-SM, MAV-11, MAV-11SM 80 x SO 
(48 pcs) $74.95 80 x SO 


120 x 60 
designer's chip capacitor kit 
KCAP-1: 50 of 17 values, 10pf to 0.1 uf (850 pc), $99.95 


Notes: + Frequency range DC-1500MHz 


Value 

10, 22, 47, 68, 100, 220, 470. 680 pf 
1000, 2200, 4700, 6800, 10,000 pf 
022, .047, .068, .1 pf 


Typical Circuit Arrangement 


Rbias 
V 
CC 


RFC (optional) 


Chlock 
t—e OUT 
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ii ANALOG TECHNOLOGY SPECIAL ISSUE 
Noise vs sensitive circuits SPECIAL REPORT 


es 4 Naturally occurring noise continues to be just 6 
| | | | : as nasty a problem as ever.—Charles H Small, 1 () , 


Senior Technical Editor 
DESIGN FEATURES 
On the cover: New and improved ana- 


log, digital, and mixed analog/digital de- Designer’s euide to single-supply 









signs offer a world of opportunity to de- e 
sign engineers but also present tradi- analog design—P art 1 
tional noise problems. Analog desi é : re ae : 
te ee Tee ae ye <aACene This 2-part series focuses on designing using 1 1 
can employ to deal with unwanted sig- ny devices and techniques that extract the maxi- 9 
nals. (Photo courtesy Analog Devices) mum benefit from single power supplies. 

PAGE 106 —Walt Jung and James Wong, Analog Devices Inc 


Measuring transient voltages 
between separate ground points 


EDN Magazine offers Knowing how to make scope measurements of 
Express Request, 4 ground potentials can put your circuit on a fast road to 1 4 1 
recovery.—Art Porter, Hewlett-Packard Co 


convenient way to 
retrieve product 


inf tion b : 
ce. Close data-sheet scrutiny TECHNOLOGY UPDATE 


Reader Service Card ferrets out true performance specs 






in the front for Most analog-component data sheets contain 6 
details on how to | | | | | the information you need if you know where to 1 
look and what to look out for.—Anne Watson 


use this free 
service. 


EXpressi\tt 
Request 


Swager, Technical Editor 


D Analog products special section 79 
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What will Siliconix’ new 3-V p-channel MOSFETs do 
to help shrink system size? 














With leakage currents 
of only 1 yA, these new 
LITTLE FOOT? devices 
are the industry’s most 
efficient 3-V solutions. 
They’re unequalled for 
design simplicity, power 
efficiency, small size, and 
cost effectiveness. And ideal for load switching in 
portable computers and cellular phones. 








a Simplified 
LITTLE FOOT SO-8 POWER MOSFETs load switching 
VSUpPLY | no high- 
IN 41 = = ; j 
ol side driver. 
These new 
p-channel 
Device Breakdown On- Current devices oper- 
: Voltage Resistance (A) ; 
: (V) Q ate directly 
. | from 3-V logic 
Si9433DY -12 0.075@V,.=4.5V 45.1 
single pch -12 0.110@V,=-27V +#4.0 supplies or 
Si99 12 1 @v 45V 43 poe 
i993 12 013 @V,-4.5V 43.8. Be tia 
dualpch 12 021 @V'=-27V. #30 They simplify 
2 design and 


STAMP OUT 
HIGH -SIDE 





~ 


reduce part count 

by replacing a high- 
side driver IC and an 
n-channel MOSFET. 
They also can be 
used to enhance the 
performance of 5-V 
systems. 


Increased efficiency... and longer battery life. 


Both the new surface-mount Si9433 and the Si9933 
draw far less power than the typical high-side driver/ 
n-channel solution. And they have low voltage drop 
as well, so_ no heat sink is required. 


Designing small ... a big advantage. 


These power dense SO-8 LITTLE FOOT devices 
significantly shrink system size. So, get small... 
contact your local TEMIC/Siliconix sales office. 

Or call our toll-free hot line now! 1-800-554-5565, 
ext.977. Ask for your “3-V LITTLE FOOT” Design Kit. 





SHliconix 


A Member of the TEMIC Group 





TEMIC/Siliconix U.S. Headquarters: 2201 Laurelwood Road, Santa Clara, CA 95056 Fax: (408)970-3950, Attn. 43-977. ©Copyright 1993 Siliconix inc. 
TEMIC/Siliconix International Sales: UNITED KINGDOM: (0344) 485757. GERMANY: (07131)670. FRANCE: (1) 30.60.70.00. ITALY: (02) 489-52258. 
SCANDINAVIA: 08-733-0090. SINGAPORE: 65-7886668 ext. 249. HONG KONG: 852-724-3377. JAPAN: 3-3578-0823. 
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New workstations raise performance, lower cost 
Processor-specific sockets feature controlled impedance 93 
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80C51 wC has 4 kbytes on-chip flash memory 
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TlLannounces Total Integration. 
Integration beyond silicon. 


It’s a changing world. No longer is it a matter of how 
many circuits you can squeeze onto a chip. Today the 
challenge is the integration of entire systems. 


That means the way you design and partition your 
system changes. The way you choose a semiconductor 
changes. And that is why we have changed. 


Today the guiding principle behind our semiconduc- 
tor business is the concept of Total Integration™ — our 
commitment to focusing all our resources on helping you 
reach your next level of integration faster than ever 
before, with products that are better than ever before. 


Extend your reach without 
extending your risk. In the electronics 
industry, the greatest rewards often have 
the greatest risks associated with them. At 


Texas Instruments our approach to Total Integration 
helps you manage the risks from product development 
through to production. And you can count on our design 
assistance to help reduce risk. You see, we’ve worked 
with customers throughout the world to gain a better 
understanding of the problems you face when designing a 
product. 


Silicon solutions for your next 
level of integration. Faster. Smaller. 
Cheaper. The demands are endless. That’s 
why we've invested nearly $6 billion in the 
last five years in both leading-edge R&D and a state-of- 
the-art global manufacturing base. It’s an investment that 
means we can offer you the fastest route to integration — 
not only today but five product generations from now. 


Building on our broad base of standard digital, ana- 
logue and mixed-signal functions, we’ve developed new 
cores such as SuperSPARC™, microSPARC™, TI486SLC 
and DSPs. We’ve introduced a variety of options for creat- 
ing user-specific ICs that are based on analogue and digi- 
tal reusability as well as simple building-block techniques. 


And because system-level integration requires the 
ability to combine multiple functions on chip, we’ve 








added the new PRISM™ methodology to our range of over 
30 harmonised process technologies. Now we can com- 
bine analogue, digital, memory, mixed-signal, logic and 
power on a single chip. 


Tools that help you build on what 
you’ve already built. Having the silicon 
_ technologies is just the first step. Actually 
| to move from concept to system you must 
have the right tools. So we’ve teamed up with numerous 
hardware and software vendors to provide tools that can 
not only run on open, industry-standard platforms but are 
reusable and have a defined development path to the 
future. Two recent examples: TI and Mentor Graphics are 
developing an open, industry-integrated tool set for on- 
chip integration of mixed-signal and power functions. 
Working with Cadence Design Systems, TI will install the 
ASIC WorkBench™ in design centres around the world — 
simplifying the design of embedded arrays. 


Design information that puts 
your product on the map sooner. 
Speed your preproduction phase simply 
by accessing the right information at the 
right time. Soon, all of our product information can reach 
your desk top via a new subscriber service. And with 
Electronic Data Interchange, you have instant access to 
our international network of design centres for exchange 
of design information. We also offer simulation tools for 
virtually all of our ICs. 


Total Integration: a totally new way of work- 
ing. In a more demanding marketplace, it’s time to 
demand more from your semiconductor supplier. It’s time 
to build a relationship with a company that can deliver 
the promise of better products and services — and the 
discipline to deliver as promised. Time and time again. It’s 
time for TI and Total Integration. 


Texas Instruments, BP 5, MS 94, 06271 Villeneuve 
Loubet cedex, France. 


BX rN. D-LN.G YoQ) bP RR: EB A.C: A 
Waele TH 3 TP ACT, Ne EhiG: RAT PON, 
“dai 
EXAS 
ses INSTRUMENTS . 


™ “Total Integration”, “Extending Your Reach With Total Integration” and PRISM are trademarks of Texas Instruments Incorporated. All other trademarks are trademarks of their respective corporations. 
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New MACH PLDs 
They Defy Logic 


Introducing the newest MACH PLDs, with 5,000-gate 
densities and absolutely predictable 15ns delays. 


Brace yourself. This is going to have a big impact genuine PAL’ devices — just like the ones you 
on your next design. We call it the MACH435 PLD. — already use — you'll save startup costs and time 
At 5,000-gates, it’s the densest member of the MACH _ using the design tools you already know. 





family to date. And with 15ns delays every time, you Plus the MACH435 PLD has a host of new fea- 
get FPGA density without all the timing uncertainties. tures for added predictability, and flexibility. For 
The MACH family is the epitome of predicta- | example, multiple switch matrixes provide global 
bility. You get worst-case delays of 15ns, inan equally connectivity between macrocells, allowing com- 
predictable architecture. Because MACH parts are munication between cells at the same fixed speed. 


For more information write “MACH” on your letterhead and mail to, in Europe: AMD Mail Operations, P.O. Box 4, Westbury-on-Trym, Bristol BS9 3DS, United Kingdom; in Asia: Advanced Micro Devices Far East Ltd., Rm. 1201-2 
Harcourt House, 39 Gloucester Road, Hong Kong; in Japan: AMD Japan Ltd., Shinjuku Kokusai Bldg., 6-6-2 Nishi-Shinjuku, Shinjuku-ku, Tokyo 160, Japan. 
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The remarkable new Samsung 
meg, 256Kx16 sRAM will let you 


A> 


At Samsung, we're the first in 
the world to ship the high-speed, 


if you'd added a 


V1 


Almost as 


cut down enormously on parts 


ce 


refrigeration de 


count. Which is important when 


It’s the kind of dramatic ad- | word-wide 4-meg. It’s among the 


vantage your customers will be 


you build mainframes and tele- 


most advanced parts in all memory. 


itches that use 


e 


communications switc 


For us, however, it’s just the most 


quick to notice. 


thousands of SsRAMS. 


ber of noteworthy 


recent ii a Au 


And with it, the fact that their 


It means that your power 


1993: 


PNG, 


© SAMSUNG SEMICONDUCTOR, 


Samsung's Word-Wide sRaMs. 


PART ORG. 


256Kx 16 
64Kx 16 
32K x16 


TOP SPEEDS 


KM6164002* 25 ns 


KM6161002 15 ns 


KM616513 17 ns 


“Sampl snow, production Q3. 


achievements, starting with the 
world’s first 16-meg DRAM. 

Our word-wide program also 
includes the widely used 1-meg 


and new 512K word-wide products. 


In the final stages of development, 


we also have some extremely 


sophisticated synchronous word-wide 


SRAMS, and ultra-high-speed, 
BiCMOS, asynchronous parts. 
Look into our word-wide 
SRAMS today. You'll find they drop 
the temperatures of your products 
as surely as ice—but are con- 
siderably easier to design in. Call 
1-800-446-2760 or 408-954-7229 


CIRCLE NO. 132 


for information. 

Or write to sram Marketing, 
Samsung Semiconductor Inc., 
3655 North First Street, San Jose, 


CA 95134. 


SAMSUNG 


A Generation AHEAD. 
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There's Strength 
in Numbers. 


Avantek Isn’t Just Here to Stay, We're Here to Win. 


Bolstered by the worldwide strength and long-term 
stability of Hewlett-Packard, Avantek is now far more than a defense 
technology leader. We're a world leader, prepared to do what it takes to help you win. 
As partners, HP and Avantek are committed to serving the defense industry in a 
whole new way. See our message next month for more details. 
You'll find there’s strength in numbers. 


Look for our booth (#938) at the MTT-S show in June. 


QAVANTEK 
A Subsidiary of Hewlett-Packard 
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Table 1—Guide Technology’s 
ISA-bus-board family 
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20 nsec 


1. 2 GHz optional. 








a have 400-dpi “nibs,” or 


boosts disk | 





S The 0.5-in.-wide ICs 


writing points, that hold 
charge longer than nibs 


heads. Three of the ICs 
~ connect end-to-end in a 
-plotter’s writing head to 


_ ings. 


The use of ss norphone : 


silicon, rather than crys-. 


talline silicon, for write- 


head ICs allows closely | 
spaced circuits that are 
isolated from each other. 


That isolation improves _ : 


IC cea 


plot quality relative to | 
other plot technolo- _ 
gies.—by Gary Legg © 

Xerox Engineering | 
Systems, Stamford, CT, 
(203) 968-3000. 
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Motion soivolex 


density 


In an effort to become a 
complete supplier for the | 


disk-drive industry, Cir- 


rus Logic has introduced ~ 


a motion-control IC that 
provides all the functions 


needed for head position- — 


_ ing. The company al- 
ready offers drive-con- — 
troller, read/write-chan- 
nel, and servo-controller 
devices. 

The motion-control de- 
vice, the CL-SH7200, 
combines a DSP core 
with program memory, 
servo-sequencer logic, 
sector-pulse-generator © 


logic, and the ADCs and | 


DACs needed to sense 
and change head posi- 
tion. The combination fits 
into a 100-pin thin quad 
flatpack (TQFP). The on- 
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| (1000); production is 
generate 3-ft-wide draw- | 
quarter of 1993. | , 
_ —by Richard A Quinnell — 


saving» 


of processing 10M in- — 


servo-data rates needed - 


for 4000-track/in. densi- | 


ties. Samples cost $25 


scheduled for the third — | 


Cirrus Logic, Fre- 
mont, CA, (510) 226- — 


2339, fax (510) 296-2240, - 
nes No. a 


offers. time-_ a 


improvements — 


New software and ae | 
| ware options for 
-Quickturn’s Enterprise | 


Emulation systems, are 
targeting specific user 


| needs. ModularEmula- m 
tion software reduces the 4 
_ time needed to make bug. 
fixes and continue emula- 
tion. Synthesis users who _ 
fix a bug and resynthe- _ 
size the design may end 
up with a completely dif- 
_ ferent gate-level netlist. |. 
‘The new software limits | 


the change to a single — 


module in the emulator, 
— reducing reconfiguration 


time. 


— The Picasso danclation 

subsystem lets you emu-_ 

| late graphics systems — 
| with an interface to CRT | 


displays. The system pro- 
vides monitor resolutions 
as high as 1280 x 1024 © 
pixels. The emulator ac- 
cepts 24-bit digital or 


analog color signals from — 
| Inc, Mountain View, CA, © 
(408) 967-3300, fax (408) 


the graphics subsystem 


under emulation. You can — 
_ display the images ona — 


full renalitton video — 
monitor at speed. / 
New emulation-server | 


chip DSP core is capable : ATPG ial cei 


structions/sec, making it path delay i In TM-gate A ASICs 
- fast enough to handle the . 
in wire-wound writing = [ 


As ASICs become more complex, the tools that create = 
| the designs yield parts whose path-to-path delay _ 
ations are smaller than those of earlier devices. The 
| result is that the number of critical delay paths p per. 
| device is increasing faster than the number of gates 
| per device—and the number of gates: per device is” 
| inereasing rapidly. The escalation in the number of — 
critical delay paths heightens the importance of. timing : 
| simulation. ASIC designers used to try to avoid ee 2 
| simulation because generating the test vectors eo 
too long and consumed too much workstation power. 


In newer designs, however, avoiding timing simulation | 


| can lead to designs that don’t work, and failure to 


perform at-speed tests on production devices can lead i 


models 500 and 1200 let 


you emulate multiple aoe L oe 
| hae a of its tactic 
remotely over a network. | : 
| Entry-level systems cost — 
| less than $100,000. 
- —by Doug Conner | 


signs simultaneously and 


Quickturn Systems — 


967-3199. 





Circle No. 515 — 


~ | to unacceptable rates of device failures in systems. 
| Beginning this summer, ASIC designers will have a . 
e | a tool that harnesses the distributed computing power __ 
7 of multiple networked workstations and reduces test — 

- - development times from previous norms bya factor 

| of 20. Aida II is a software tool for automatic test-_ oe | 
pattern generation (ATPG). It is the successor to Aida, oe 
| which has been used on more than 500 completed de- 
| signs. The new tool uses an advanced delay-path algo- 
= rithm called Soe that a oe suse fe testing without: 






. ‘aneuion: devivet fests, you can veanvele the timing yee 
| tors to a form that runs on newer high-speed . f SIC-test 2 — 
systems. The US list price begins at $90,000 per ene) oS 
Licenses for additional network nodes cost from 
$15,000 each for two nodes, to $5000, each for six nodes 
or more; users of Aida can upgrade for $40,000. 


- —by Dan Sirasdicrs 


‘Cposcneac Technology, San J Ls CA, a) 432-_ 
| ~— fax Ss 432- 0907. : 


| Grde No. 516 


- BM iis 
| ASIC merchant 
| ‘| market — 


ing plan, IBM has devel- _ 
oped independent busi- 


ness units to market its 


advanced technology to _ 


| the rest of the eg . 


One such business unit, | 


| IBM Technology Prod-_ aS | 
ucts ASIC Division, now : 








IF YOU'RE PUSHING THE ENVELOPE, WE'VE GOT YOUR PROMS. 


For you designers who aren’t satisfied unless you’re pushing the performance limits with every design, Cypress announces two 
new, highest-speed PROM devices. Use them to set new standards —yet again. These new PROMs will take your next design to 
the cutting edge. Our new State Machine PROM clocks two times faster than any existing PROM can implement a state 
machine, and is windowed for code and logic reprogrammability. Not to be outdone, our new highly integrated Processor- 
Intelligent PROM is user programmable, to interface with all microprocessors. The PIP boosts performance by eliminating 


the need for interface logic and wait states. Both of these x16 performers can be optimized for high-speed 
general purpose applications. And both are part of a broad line of world-beating Cypress products. 

















PROM Keep your performance edge: call the PROM leader today for free 
detailed data sheets on these pace-setting new parts. i 
7 FOR YOUR FREE PROM DATA PACK, CALL OUR HOTLINE. EUROPE: =: 
Proce tien (32) 2652-0207, EXT. 119% Ask for Dept. C411 CYPRESS 
: "PROM. - Or contact us via Europe fax and Asia telephone numbers listed below. Ss = SEMICONDUCTOR 


*The international operator can give you your country’s specific access code. Europe: Fax (32) 2-652-1504. 
Telephone Hong Kong: (852) 3-880-629. India: (812) 566-630 x-3808. Japan: (81) 423-69-82-11. Korea: (82) 2-516-1144. Singapore: (65) 28-00-200. Taiwan: (886) 2-820-53-53. © 1993 
Cypress Semiconductor, 3901 North First Street, San Jose, CA 95134. Phone (408) 943-2600, TELEX: 821032 CYPRESS SNJ UD, TWX: 910-997-0753. i 
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oo pee. a number of hig: tom on both coasts io i adieon, ‘the! 
performance ASIC proc- | of the US. _ | company’s: packaging ~ 
esses available for Se “The company’ S pote © | techniques let you fe 1 

signers, as well as design | nology i is geared to high- | solder “bumps” on the — : Past 3. 3V UVEPROM ~ 


tools compatible with | performance designs. Its | die, then mount the die | makes debut. WSI now : 








most popular IC C oS 3V CMOS gate arrays | face-down on an intercon- | offers a 2k x 8-bit 3.3V 


- systems. The unit: / use 0. noe lithography — 7 nection substrate. This | UV-erasable | P ROM, the . 

: WSS7LV291C, in 70- and 
90-nsec speed grades for 
- ‘| $6.30 and $5.40 (100), re- 
ee -size-based restrictions ” |s y. WS dng, fre 





























 tablishing independe _and incorporate 4- or 5- technique lets I/O pads _ 
eine centers for layer mnec- | be located anywhere on — 
- — a ____| the IC, eliminating die- 












| 10 pin count. Designs — a 
_ can be as large as - - oo 5400, fax 610) 657-5916. 







ve | ith 1172 I/O ports. The : Lo 

-| company can produce — | ‘Ose IC 
— _ | prototypes using its tech- eliminates skew. In | 
nology and has scheduled 
ec _| production for 1994. : 











IBM Technology. Prod- | that creates eight — - 
= aie poe! NY, Sige | skewless clocks. ‘The : 






oo a NOW, Aw 
Losin a 





S : oe a error BE teach 
oe -clock’s destination. 
| Micro Linear Corp, | 


ae, teh rience Soo ye ap 
PC ‘Declining defense budg- -EDAC 


ets are causing some — | ctronic es a 


| companies to look for new. 
com- | places to use their appli- 
Ine | cations. Computer scien- 
Y) | tists at Georgia Tech Re- | the Design Automation — 
oe ‘search Institute have. | Conference (DAC) i nm 
















nies) has been given co- 









trol of | adapted software origi- | Dallas, TX, on 1 June 1Ato 


its Exchangeable. | poe (ExCA) 0 over O° - | nally intended for a mil Loe 
_ the nes Ex defines an 80x86. system | tary application, to de : “EDAC, ao Jo ose, CA, 2 


: J1A specification, has al- | velop a traffic-control : (408) 287-6371, fax (408) - | 
: ways ee an pe control by the PCMCIA, plication called TERMI- | 287- 981 : Cirle No. S25 


however, means that 1 | cturers of host-adapter _ | NUS Traffic Event. Re- | ee 
elled to adhere to it. Until ‘sponse and Management | ee 
ars have followed ExCA | for Intelligent Naviga-_ | or radar installations. In 















vard Software Inter onal, Inc, Los Gatos, CA, | The software runs on om | software spots traffic- 
| (408) 3870-7979, fax (408) 3 0-339! : ~ Grdle No. 518 SPARC and similar — oo flow problems, such as 











Systemsoft: mae Natick, MA, (608) 6 951-1 — fax | ene | _ | accidents and traffic bot- | 


. (608) 651-8188. Cire oe | The original software _| tlenecks. ‘The program : 
— -Vadem, San J ose, CA, (408) 943. x ax (A0 a wasa neural-network © : | displays | an animated — 
9738. oS ‘Crde No. "520 o| m that helped ae : a -| color map of streets, — 
“Texas Instruments, Denve CO, ees AT7-8924, ext | lot ot enemy threats, | parking lots, and traffic 
_ alec. a | Girdle No. 521 L such as missile oeaice | conditions in problem ar- 
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August, Micro Linear 
| Corp will releasea$l4 
vy Richard A Oulinell | (1000) ee IC — 


ot lug and p apabilities such as | 2 In —s_ || San Jose, CA, (408) 433- 
oe “hot” "pover.on ¢ ' baseball stadia 5200. = aes No. 524 


sign Automation Compa- | 


| sponsorship status for 


ensions. —by Gary Legg -| tion Utilizing Signals). | its new incarnation, the | 


| 1,240,000 usable gates ee a Girdle No. 523 : 
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You'll find Synergy products built into the wor 


The Goal: 


Design the world’s only multi- 
frequency Radar Target Gener- 
ator System able to simulate 
hostile threats on the military’s 
diverse radar systems. 


The Problem: 


To get the needed horsepower, 
sixteen 68040 CPU boards were 
required. However, with this 
many boards, VMEbus band- 
width limits would severely 
degrade system performance 
making the project unfeasible. 


The Solution: 


Synergy’s V420 dual 68040 SBC. 
After evaluating several pro- 
ducts, KOR Electronics selected 
eight V420s which could deliver 
320 MIPS without VMEbus 
bandwidth degradation. 








Pa, 





1 meet our project 
performance goal: 
we were able to 

reduce our cos 
by 40%." 














” Synergy’s 

dual ‘040 
outperformed a 
other boards 
‘ve evaluated in 


he last five 
years. 


—KOR Electronics 
Garden Grove, CA 





‘s most demanding applications. 


Unexpected Benefits: 


Synergy’s dual ’040 solution cut 
KOR’s hardware requirements 
by 50% while vastly increasing 
system reliability. These un- 
expected benefits reduced sys- 
tem costs by 40%. 

In Synergy, KOR also found 
a design partner with strong 
integration expertise and de- 
pendable customer support. 


“I recommend you call 
Synergy today.” 


Next time you need high 
performance SBCs, do as KOR 
Electronics did. Call Synergy 
Microsystems. You'll be as 
satisfied as they are. 


SYNERGY 


microsystems 


High performance SBCs for demanding applications. 
SYNERGY MICROSYSTEMS, Inc. 179 Calle Magdalena, Encinitas, CA 92024, 619-753-2191, Fax 619-753-0903 
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Only from Analogic... Who else? 


Analogic takes precision high-performance technology to a new level! 


In addition to high speed and high resolution, the ADC4322, which is 
available today, features: 


¢ Low power «Low noise »* Low harmonic distortion 
¢ Hermetic environment «Small size « High reliability 


Call us today at 1-800-446-8936 to find out how you can take 
your application to a new level of performance... at surprisingly 
attractive OEM prices. 


Analogic Corporation, 360 Audubon Road, Wakefield, MA 01880 
1 (800) 446-8936, FAX: (617) 245-1274 


ANALOGIC.&= 


The World Resource 


for Precision Signal 
CIRCLE NO. 113 sas reid 
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eas. ‘The caphw are! fs ane | 
application i istosimulate | 
traffic conditions around =| among PLDs, ; 
the Atlanta-Fulton County | FPGAs © 
Stadium (home ofthe At- | 
lanta Braves). The city of | Aone sof wae from 
Atlanta will also use the | ACEO Technology lets 
system to prepare for | you translate ASIC, | 
controlling traffic during | PLD, and FPGA designs 
the 1996, Olympics. | among different devices. 
by Susan Rose | The software preserves 
Georgia Institute of | the design’s original func- 
Technology, Atlanta, tions and timing relation- 
GA, (404) 894-3444, fax | 
(40s) 894-6983. _ 
| : Girde No. 522 

















vectors, simulation vec- _ 
tors, and design docu- 















; base aesth video- a 
compression chips and sik 


compression coprocessor ‘Gigs that address a variety 
of applications. The a77 product family, called Video- 
flow, uses an architecture based on a collection of inde- 
pendent. processing units with a common bus inte- 
grated into a single IC. The family will begin with two 
members: the image-compression coprocessor (ICC) 

d the motion-estimation coprocessor (MEC). 

‘The expected performance of a system based on 
these two chips is real-time 30-frame/sec encoding and 
decoding of JPEG, MPEG 1, and P*64 i images. For. 
JPEG video, the set handles 720 x 480-pixel images. 

_ For MPEG 1, the set can encode 352 x 240-pixel SIF 


























; (standard interchange format) images, decode two si- _ 


_ multaneous SIF images, or decode one full-screen tele- 
Be vision image. With P*64, the set can encode one and 
Beret two CIF (common intermediate format: 


 352x 288-pixel images) or encode one and decode seven 


-— quarter-CIF (176 x 144-pixel) images. 


The alliance plans to have first Saari and a worked 


SS demo by Fall Comdex; development tools, however, 
are available now. Softec Inc (Waltham, MA) has devel- 
oped. programming, simulation, and debugging tools 
_ for the Videoflow family. The tools take advantage of 
the family’ s partitioned architecture and let you pro- 
gram your compression algorithms using a data-flow 

_ diagram. Each step in the diagram corresponds to an 
a instruction i in one of the chip’s processing elements, 
so that programmers needn’t worry about data-— 

- manipulation details—the IC handles those automati- 
cally. —by Richard A Quinnell 

Array Microsystems, Colorado Springs, co, (7 19) : 
5 540-7999, fax (719) 540-7950. Z Circle No. 526 



















Migrate designs 


ships. You can reuse test — 


| $35,000; you can see it 


: a ana Microsystems, and Samsung Semiconductor (San : 








: Then. because struc- : 
| tural faults are un-_ 
changed, internal nets re-_ 


main visible, and the 


names of instances, nets, — 


pins, and their connec- 


_ | tions are unchanged. 


The software supports 


and other FPGAs © 


through standard netlist 


formats. Support for 
PLDs is through the © 


Palasm and OpenAbel 


formats. The software 


runs on Sun SPARCsta- _ 


tions and i is available 
now. Prices start at 


demonstrated at the De- 
sign Automation Confer- 
ence in Dallas. 


—by Doug Conner — 
ACEO Technology Inc, | 


Fremont, CA, (510) 656- 
2189, 


| DSP ie 2 
|addsatelecom 
simulation library 


: Besners lane on 


telecom systems using | 


‘Mentor Graphics’ DSP 


Station products now 


have the option of using _ 


ICUCOM Corp’s (Troy, 


NY) Telecom Simulation | 
Library, which adds hun- — 
dreds of simulation mod- 


els for digital telecom- | 


system design. The simu-_ 


lation library provides 
fully parametrized and © 
programmable block _ 


nications channels, in- 
cluding mobile radio, fi- 


ber optic, HF, Satcom, | 


tropospheric scatter, _ 
wireline, Line-of-Sight, 


Rayleigh, Rician,andim- | | 


| pulse noise. The simula- 
| tion library is a $10,000 | 
optiontoDSPStation = = 
| andwillbeavailablein 
June.—by Doug Conner a 


| 3 | | 547-3000. 
Xilinx and Actel FPGAs |. 
| mer pene 
| small systems oe 
S-MOS Sustetataeae | ee 
now offering multichip 
packaging (MCP) forlow- 
7} cost, high- volume appli- 
cations in small-form-fac- 
| tor systems. Thepackag- 


Circle No. ae 








Mentor Graphics, — 


| ee OR, (800) i : i 
: Girde No. 528. ee 


ing uses polyimide/glass- 


| epoxy substrate material ==> 
| andincorporatessurface- 
mount and/or chip-on- 
board (COB) packaging = 
-onsingle- or double-sided 
assemblies within stan- 
| dard quad-flatpack (QFP) ee 
designs. The combination =—s_—> 


of standard high-pin-- _ 


| countQFPs,COBpack- 
aging,andleadframes 
lets the company mini- 
| mize module costs and De 
development times. 
MCP uses existing | 
| fine-pitch technologies. e 1 
| The process uses gold _ 
plating on interconnects f 
to maximize COB bond © 
quality and reliability. . 
Initially, the company is 
| offering 184- and 232-pin 
| QOFPs witha 0.65mm = 
contact pitch. To provide ss 
some pricing perspective, —~ 
a o2%32%3.8mm, 184 
| pin module withtwo 
models. The library sup- | 
ports a variety of commu- | 


chips and up to 300 in- 
terconnect bonds will. 


| cost $13 to $15 (10, 000). _ 
| - —by Tom Ormond — 
| S-MOS Systems Inc, 
San Jose, CA, (408) 954- 
+ Gde'No: 529. 


0120. 
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the world’s largest selection 
2KHz to IOGHZ from $22° 


With over 300 standard models, from 2-way to 48-way, 0°, 90° and 180°, 

50- and 75-ohms, covering 2KHz to 10GHZz, Mini-Circuits offers the world’s 
largest selection of off-the-shelf power splitter/combiners. And, with rapid 
turnaround time, we'll also supply “special” needs, such as wider band- 
width, higher isolation, lower insertion loss and phase matched ports. 

Available for use in military and commercial requirements, models 
include plug-in, flat-pack, surface-mount, connectorized standard 
and custom designs. New ultra-miniature surface mount units 
provide excellent solutions in cellular communications, GPS 
receivers, Satcom receivers, wireless communications, and 
cable systems. 

All units come with a one-year guarantee and unprecedented 
“skinny” sigma unit-to-unit and production run-to-production run 
repeatability. All catalog models guaranteed to ship in one week. 
Mini-Circuits...dedicated to exceed our customers expectations. 


finding new ways... 
setting higher standards 


2 | i] Le oe 4 st be WE ACCEPT AMERICAN EXPRESS AND VISA 
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 


Distribution Centers /NORTH AMERICA 800-654-7949 e 417-335-5935 Fax 417-335-5945 EUROPE 44-252-835094 Fax 44-252-837010 
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When’s the right time to cross over from 4Mb to 
16Mb DRAMs? 

When you can get access times as quick as 60ns, 
a greater than four-fold drop in 


Refresh 


power consumption and great- 
Rate 


Organization 


ly increased design flexibility 
IMX 16 1K, 4K 
with byte-wide and word-wide , 
ik 
organizations— and not a 
2MX8 vA 
nanosecond sooner. 
oe OK, 4K 

Or, to put that another way, : _ 





16MX 1 4k 
when you can get a second- 


generation 16Mb DRAM from that 

dynamic dynamo, Toshiba. We’ve com- 
bined a 0.55 um die shrink with optimized row 
and column architectures. The result: some very 
compelling reasons to make the move to 16Mb now. 


To start with, there’s substantial reduction in board 











60/70 







Our 2Mx8 organizations also give you the cleverest 
solution for providing 8MB of base memory in your 
next generation of portables. And today’s higher 


performance systems can 


Access 


| o boost system throughput with 
Time(ns) — Lots J ne 


the wider data paths of 2Mx8, 

70/80 SO], TSOP 

——_ 1Mx16 and 1Mx18 parts. 

70/80 SO], TSOP 
_ Combine all this with 

60/70/80  SOj, TSOP 

backward compatibility with 

60/70 —_SOJ, TSOP. 

, the 4Mb generation, access 

SO], TSOP 

times of 60, 70 and 80ns 


ee Ss eh es 


and wide variety of SOJ and TSOP 
package options and you end up 
with maximum design flexibility. 


Toshiba is committed to 


staying at the forefront of memory technology and 


to keeping you at the forefront of your competitive 





0 to great widths to offer you design flexibility. 


real estate when you replace four 1Mx4 parts with 
one 1Mx16 part. And SIMM modules in 1Mx36 and 
2Mx36 configurations, utilizing the 1Mx18 DRAM 
in place of 4Mb DRAMs, provide elegant solutions in 


today’s power conscious systems. 


markets. And we go to great lengths— and widths— 


to stay on top. 


Please call 1-800-879-4963 for our DRAM Product 


Specification Guide. 


In Touch with Tomorrow 


TOSHIBA 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 


©1993 Toshiba America Electronic Components, Inc. 


Please Call Me, Circle No. 26 


MST-93-118 
Send More Information, Circle No. 27 





Now the same real-time teci 
full of traffic lights can stop 


© Wind River Systems, Inc. 0 Atlantic Avenue, Alameda, CA 94501. MicroWorks is a trademark of, and VxWorks is a registered trademark of Wind River Systems, Inc. 








lology that controls a city 
) Street bike in its tracks. 


INTRODUCING MICROWORKS"—THE REAL-TIME 
DEVELOPMENT SYSTEM FOR EMBEDDED APPLICATIONS. 


Everywhere you go, everywhere you 


look, the world is working ..in real time. 


And embedded systems are no exception. 


Now with MicroWorks, you can 


design real-time perfor- 















mance into any em- 
bedded application—be 
it the anti-lock braking 
system on a motor- 
cycle or the sophisticated 
controls inside a fax machine. 
And MicroWorks comes 
from Wind River 
Systems, the leader 
in real-time tech- 
nology and creator 
of VxWorks: 
MicroWorks’ 
powerful development 
environment allows you 


to concentrate on writing 








Embedded real time 


comes out of tts shell. 





your application. And since it’s the only 
system that ships with a full complement 
of integrated tools, you can begin right 
away. To speed the process even further, 
i MicroWorks’ integrated ROM 
monitor lets you develop and 


debug code without the OS. And 





because MicroWorks’ core system 
uses less than 20K, there’s more 
room on the target for your application. 

Also, MicroWorks and VaWorke are 
100% compatible. So you can finally stan- 
dardize on a single, reliable development 
environment. Perfect for developers with 
a wide range of projects. 

Call 1-800-677-1586 now for a 
free Get The Works package, and we'll 


send along a wall-sized 





poster of this photo before 


you can say “The Real 


WiND 
RIVER 
SYSTEMS 


Power In Real Time.” 


THE REAL POWER IN REAL TIME. 


CIRCLE NO. 133 
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Pride... 

craftsmanship... 

a continuing dedication 
to excellence... 

value Oriven service... 
products designed for the 
customers need, not the 
supplter ds conventence... 


leadership... 


along term comnutment... 


a vision in every adpect 


of our field... 


All of this combined has made 

NCR Microelectronic Products 

the industry's benchmark for silicon 
technology. Our quest is to 
constantly challenge ourselves... 

our industry. For over three decades, 
NCR has balanced these traditional 
values with the latest technology. 

To see the results — take a look at the 
products that are setting industry 


standards. 


Call today fora 
free copy of our 
latest catalog. 


1-800-334-5454 
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An effective engineer 
is a good communicator 


Incompetent or unethical manage- 
ment is not the reason that some 
engineers do not receive the recog- 
nition they feel they deserve, de- 
spite Mr Pullen’s assertions (Signals 
& Noise, February 18, 1993, pg 29). 

Engineers who “quietly contrib- 
ute” may be considered poor “team 
players,” but that is their fault, not 
the fault of management. Quiet con- 
tributors are engineers who have 
failed to communicate effectively 
with the other people in their or- 
ganization. 

I suggest that the engineer who 
identifies with the description given 
by Mr Pullen ask him or herself: 

® Do I inform my management of 
the reasons why I’ve made an 
engineering decision? Do I tell 
them the consequences of a dif- 
ferent decision? 

@ Do I make my engineering opin- 
ion heard in matters of project 
scope and schedule? Do I pre- 
sent alternatives? 

@ Do I critically examine tasks as- 
signed to me by management? 
Do I present management with 
alternatives to tasks that have 
definitions I disagree with? 

® Do I keep my coworkers in- 
formed of my work? Do I make 
sure that my work fits well with 
what others are doing? 

@ Do I understand the business 
consequences of my engineering 
decisions? Do I communicate 
with management with that in 
mind? 

® Do I speak out when my engi- 
neering judgment tells me that 
a management action is unethi- 
cal, dangerous, or illegal? 

Engineering is not just about cre- 
ating. It is about creating useful, 
safe, and marketable products as a 
member of a team. 

Effective engineers expect to 
communicate without being asked. 
Ineffective engineers expect to be 
asked to communicate. 

Many in engineering feel that the 


profession does not get the recogni- 
tion it deserves. That recognition 
will be longer in arriving if many 
engineers fall into the trap laid by 
Mr Pullen. 

Brian P Gross 

Hewlett-Packard Co 

Rohnert Park, CA 





Workstations vs PCs: 
The debate continues 


To be sure, the thrust of Charles 
Small’s March 18 cover story, 
“Workstation vs PCs” was indeed 
that PCs are becoming similar to 
workstations, but on balance, I felt 
he still hedged toward worksta- 
tions. In light of PC developments 
like Windows NT, local buses, 
multiprocessors, (graphics and 
other) coprocessors, the Pentium, 
etc, I question whether worksta- 


tions falling much short of super- 


computers offer any material ad- 
vantage. 

Mark Davis 

Dolby Labs 

San Francisco, CA 


I have just finished reading “Work- 
stations vs PCs” (EDN, March 18, 
1993, pg 164), and I must congratu- 
late Charles Small: It is one of the 
most excellent examples of pure fic- 
tion that I have read lately. Unfor- 
tunately, a technical article is sup- 
posed to have some basis in fact, a 
minor point that Mr Small has over- 
looked. May I suggest that he find 
a new line of work outside the field 
of technical writing. 

The PC he used as an example 
in the article may have been the 
standard a few years ago, but today 
the common high-end PC is more 
like my home system, a 66-MHz 
80486 with a 1-Mbyte cache and 256 
Mbytes of RAM. I have a local bus 
with a 32-bit video board and a fast- 
access hard drive. No bottlenecks 
here. I also use a modern DMA chip 
set, not one of the 8085 genre. | 
could go on about the relative cost 


to performance of hardware and 
software and the relative utility and 
friendliness of Unix vs MS-DOS, 
but I think you just might get the 
idea already. I sincerely hope EDN 
publishes a current and correct arti- 
cle soon to right this travesty of a 
technical article. 

I use both PCs and workstations 
(Sun) in my duties as an aerospace 
design engineer, and I support most 
of the hardware for the other engi- 
neers in my group. I am also an 
“informal tech support” person for 
Microsoft and have responsibility 
for a large portion of the utility and 
system software for this group. 
Steve Bushore 
Space Systems 
Palo Alto, CA 


Going metric will help 
the US compete globally 


I enjoyed the editorial “Let’s go 
metric” (EDN, March 31, 1998, pg 
23). You are absolutely right. I may 
be biased. I grew up with the met- 
ric system. When I came to Amer- 
ica in 1953 I was immersed in the 
English language and the English 
units. It took me about five weeks 
to get used to both. Total immer- 
sion does work. 

We have so many professions 
that are exclusively metric already. 
Almost all of our engineering fields 
(with the exception of architecture, 
the building trades, and many of 
our machine shops) are hanging on 
to the old English units. Our chem- 
ists, doctors, nurses, pharmacolo- 
gists, and others have all been 
trained and are using the metric 
system. The cost of replacing old 
“English unit” machine tools is 
high. But our automobile industry 
and its suppliers have made the 
change to be competitive in the 
world market. Those that refuse to 
change will be left behind and end 
up standing in the unemployment 
lines. 

Text continued on pg 30 
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It’s easy to reason with a logical 
mind. It’s impossible to reason with 
politicians. Maybe we need a grass- 
roots write-in campaign to show 
President Clinton, and others in 
Washington, why Americans are 
losing in the world market. 

Fred Wiechering 
Comtel Midwest Co 
Arlington Heights, IL 


The sky’s the limit 


Every time I see an EDN editorial, 
I tell myself I’ll just read a line or 
two to see what it’s about. I always 
read it completely and feel an urge 
to write back to let you know how 
I feel. It always stimulates me to 
reflect on the human dimension of 
engineering. 

Without being an American, I felt 


that the Steve Leibson’s editorial, | 


“Reclaiming our vision” is ad- 
dressed to me, too (EDN, March 
18, pg 41). I witnessed the first lu- 
nar mission as an 11-year-old boy 
in an eastern-block country. It 
changed my life. It motivated me 
through all these years as an engi- 
neer, a researcher, and an owner 
of a company. It’s great to know 
that somebody on the other side of 
the world feels the way you do. I 
feel the “black and white behemoth” 
lying broken on some shore that 
made you cry is still an inspiration 
for many of us. 

Ovidiu Basta 

AERA GmbH 

Wiesloch, Germany 


The editorial, “Reclaiming our vi- 
sion” struck home. My dad was an 
early space pioneer, and my first 
job was Apollo-related. 

We’ve accomplished great things 
in space. Can you imagine that the 
LM’s computer was transistorized 
(no ICs)? Yet each mission was a 
success. Even the ill-fated Apollo 
13 showed that the technology 
worked; that a quarter of a million 
miles from each other, the backups 
could save three lives. 
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Now we seem directionless. The 
Atlas failure, the third in a handful 
of launches, will no doubt reinforce 
Aireanne’s success. The Shuttle 
just has not lived up to its work- 
horse billing. 

I’m a great believer in adven- 
tures, but even I cannot see a good 
reason to go to Mars at this point. 
The cost is so extreme; the benefits 
so murky. For space to be a long- 
range endeavor, we need to find 
commercial successes there. 

There are some bright prospects. 
The Pegasus vehicle, launched from 
a B52, can put a small payload into 
low earth orbit fairly cheaply. Mass 
production would reduce these 
costs even more. All sorts of pro- 
posals are out now for large satellite 
systems for personal communica- 
tions. Perhaps the government 
should be encouraging investment 
in these less-dramatic but more re- 
warding technologies. 

We will certainly lose our way if 
we don’t start focusing on result- 
oriented space development, on 
profits over long-term exploration. 
Normally I’m a great believer in 
long-range programs, but the na- 
tion is simply too broke to carry 
on as it has since the ’50s. 

Jack G Ganssle, 
President 
Softaid Inc 
Columbia, MD 


I read Steve Leibson’s March 18 
editorial with interest. I, too, share 
his vision of reclaiming our past 
greatness. His, however, is (pardon 
the pun) pie-in-the-sky, whereas 
mine is based on more earthly 
things. 

I would love to see our consumer 
products be manufactured in this 
country again and reclaim the mar- 
kets we once had. I would love to 
see Detroit get its act together in- 
stead of constantly telling us that 
it is only a perception that the Japa- 
nese cars are better. I would love 
to see our industry leaders adapt 
long-range, visionary thinking for 


long-term benefits, instead of wor- 
rying about the next quarter’s bot- 
tom line. To have excellent public 
transportation with buses and 
trains to get commuters out of their 
cars is a much greater and worth- 
while achievement than space 
probes or shuttles. 

In brief, it is only when we pro- 
duce for a global market, by again 
becoming the industrial giant we 
once were, that we should begin to 
think about a costly space program. 
With very limited budgets we must 
do projects in order of importance. 

Mars has been up there a long 
time, and it will still be there when 
we can afford to explore it. We 
must solve our earthly problems 
first—that’s what I would ask 
President Clinton to strive for. 
Eric Neugroschel 
Metuchen, NJ 


Equation corrections 


In the March 18 issue of EDN, two 
equations appeared incorrectly in 
the article “Take advantage of cur- 
rent-feedback amps for high-fre- 
quency gain.” 

On pg 217, the precise expression 
for the actual closed-loop gain 
should read 


Aci = Vour Vin= Ays/(1 + (Ret 
A;Rg)/Roz). 


On pg 219, the precise expression 
for the actual feedback gain (A,) 
should be 


(A; + 1)Rg)/Rorz). 


Send your letters to Signals & Noise Editor, 
EDN, 275 Washington St, Newton, MA 
02158. Or fax us at (617) 558-4470. EDN re- 
serves the right to edit letters for clarity and 
length. 





50 you think you can 
design a better embedded 
computer than we can? 
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MC68LC040. MC68040 


1 or 4 MB DRAM 


VME Interface 

Of course you can. And we'll even help you. With the you like with that? 
new MVME162 Embedded Computer. Decisions, decisions. And they're all yours. 

The MVME162 is modular. Adaptable. So that you can About the only thing that’s not optional is Motorola's 
select the exact functionality you want, without paying unmatched single board computer expertise, break- 
for features you don’t need. through engineering, outstanding performance and 

Now, would you like your MVME162 with a 68040 unwavering commitment to quality. 
CPU (with floating point) or a 68LC040 CPU (no floating That's standard with every board. 
point)? VME bus or no bus? One, two, three, or four With all that the MVME162 offers you, the easiest 
IndustryPack” modules? Synchronous or Asynchronous decision is the one 
serial ports? Ethernet or SCSI? IMB DRAM or 4MB? to call one of the MOTOROLA 
512K or 2MB of SRAM? And what other functions would numbers below. Computer Group 


BELGIUM 32-2-718-5582 * FRANCE 33-1-4095-5900 * GERMANY 49-40-236204-0 * ITALY 39-2-8220-230 
SCANDINAVIA 46-8-734-8800 * SPAIN 34-1-345-8005 * UNITED KINGDOM 44-628-39121 


Motorola and the ® are registered trademarks of Motorola, Inc. IndustryPack is a trademark of GreenSpring Computers, Inc. ©1992 Motorola. All rights reserved. 
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dc to 3GHTZ ...$1F5 


lowpass, highpass, bandpass 


eless than 1dB insertion loss ¢ greater than 40dB stopband rejection ®surface-mount ®BNC, Type N, SMA available 
¢5-section, 30dB/octave rolloff © VSWR less than 1.7 (typ) ®rugged hermetically-sealed pin models ® constant phase 
emeets MIL-STD-202 tests ® over 100 off-the-shelf models ® immediate delivery 


low pass, Plug-in, dc to 1200MHz 

















































































Passband Stopband, MHz Passband Stopband, MHz 
Model MHz loss loss MHz loss loss 
: loss < 1dB > 40dB loss < 1dB > 20dB > 40dB 
*LP-5 8-10 10-200 * 320-400 400-1200 
*LP-10.7 19-24 24-200 * 410-550 550-1200 
*LP-21.4 32-41 41-200 * 580-750 750-1800 
* LP-30 47-61 61-200 * 750-920 920-2000 
* LP-50 70-90 90-200 * 840-1120 1120-2000 
LOW PASS *LP-70 90-117 117-300 * 1000-1300 1300-2000 
* P-90 121-137 167-400 * 1080-1400 1400-2000 
* LP-100 146-189 189-400 * 1100-1400 1400-2000 
Poa *LP-150 210-300 300-600 * 1340-1750 1750-2000 
Oo * LP-200 290-390 390-800 *LP- 1200 DC- 1000 1620-2100 2100-2500 
8 Price, (1-9 qty), all models: plug-in $14.95, BNC $32.95, SMA $34.95, Type N $35.95 
° 
2 Surface-mount, dc to 570MHz 
3 SCLF-21.4 DC-22 32-41 41-200 SCLF-190 DC-190 290-390 390-800 
SCLF-30 DC-30 47-61 61-200 SCLF-380 DC-380 580-750 750-1800 
Pes SCLF-45 DC-45 70-90 90-200 SCLF-420 DC-420 750-920 920-2000 
; SCLF-135 DC-135 210-300 300-600 
(SAS Price, (1-9 qty), all models: $11.45 
Flat Time Delay, dc to 1870MHz 
Passband Stopband VSWR Group Delay Variations, ns 
MHz MHz Freq. Range,.DC thru Freq. Range, DC thru 
Model 0.2fco 0.6fco fco 2fco 2.67fco 
loss < 1.2dB > 10dB > 20dB X X X X X 
serio, 2088 * BLP-39 AS 23:1 0.7 40 5.0 
* BLP-117 1334 2.41 0.35 1.4 1.9 
* BLP-156 0.3:1 1 0.3 11 ee 
ee aS PL oe 1.6:1 1.9:1 0.4 133 16 
: = *&BLP-300 tea 2.271 0.2 0.6 0.8 
poe BLP-AGT - 125'1 2.2:1 0.15 0.4 0.55 
5 ¢  ABLP-933 1866-2490 3:1 2.2:1 0.09 0.2 0.28 
& ¢ ABLP-1870 3740-6000 5000 1.45: 2.9:1 0.05 0.1 0.15 
Price, (1-9 qty), all models: plug-in $19.95, BNC $36.95, SMA $38.95, Type N $39.95 
NOTE: A: -933 and -1870 only with connectors, at additional $2 above other connector models. 
high ASS, Plug-in, 27.5 to 2200MHz 
Stopband Passband, VSWR Stopband Passband, VSWR 
MHz MHz Pass- MHz MHz Pass- 
loss loss loss Model loss band 
HIGH PASS < 40dB < 20dB No. < 20dB <1dB Typ. 
*HP-25 27.5-200 1.8:1 * HP-400 210-290 395-1600 
* HP-50 1551 * HP-500 280-365 500-1600 1.8:1 
o * HP-100 1.8:1 * HP-600 350-440 600-1600 2.0:1 
oO * HP-150 1.8:1 * HP-700 400-520 700-1800 1.6:1 
S *HP-175 15:1 * HP-800 445-570 780-2000 Paks ba 
ce * HP-200 1.6: * HP-900 520-660 910-2100 1.8:1 
3 * HP-250 1.3: *& HP-1000 550-720 1000-2200 1.9:1 
o * HP-300 by és 
S Price, (1-9 qty), all models: plug-in $14.95, BNC $36.95, SMA $38.95, Type N $39.95 
Bae bandpass, Elliptic Response, Constant Impedance, 
10.7 to 7OMHz 21.4 to 7OMHz 
Passband 3 dB Stopbands 
.L.1.5dB | Bandwidth LL. pos 
BANDPASS 


ELIPTIC RESPONSE 


a 


CONSTANT 
iMPEDENCE 


Price, (1-9 qty), all models: plug-in $18.95, 


70 58-82 4 
Price, 1-9 aty), all models: plug-in $14.95, 
BNC $40.95, SMA $42.95, Type N $43.95 BNC aie 92 m SMA $38. Of qin N $39.95 


attenuation, dB 





Kacoee NOTE: *Add Prefix P, B, N, or S for Pin, BNC, N, or SMA CONNER requirement. 
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Performance that’s out of this world. 
Power that’s down to earth. 
TT's TMS320C5x DSPs. 


Your designs will really take off with the 
T'MS320C5x, the new standard in 16-bit digital 


signal processors (DSPs) from Texas Instruments. 


The ’C5x family offers you the industry’s 
highest performance in 16-bit fixed-point DSPs 
at a very low cost. It also delivers the low power 
dissipation you demand for disk drives, modems 
cellular phones and the next generation of 
portable applications. 

40-MIPS performance, $0.50/MIPS. TI's 
‘C5x DSPs can perform an instruction in just 
25 ns — for winning 40-MIPS performance at 
prices as low as $0.50 per MIPS. You can choose 
from various memory options, up to 10K words 
of RAM and 16K words of ROM, for even more 
cost-effective designs. A parallel logic unit 
(PLU), shadowed CPU registers, block repeats 
and circular buffers are among the architectural 
enhancements that enable the ’C5x to boost per- 
formance and drive 
down system costs. 

Power man- 
agement that’s 
unprecedented. 
TT’s ’C5x DSPs are 
manufactured to 
operate at 5 V or 
3.3 V with no loss 
of speed or perfor- 
mance. Active 


Active 


Peripheral 


Power management features 
portable applications. 


Ray 


) 


Eo -TMS320G5x Power Management Syst 
: Mode ? 


| 0.3 mA/MIPS 





conserve battery power in today’s 


power dissipation is just 

1.35 mA/MIPS at 3.3 V and 
2.35 MA/MIPS at 5 V in typical 
applications, extending battery 
life in portable systems. The 
‘C5x family’s power management 
features also include peripheral and 
sleep modes, which conserve power by 
halting the CPU until additional data processing 
is needed. 

Total Integration means more. TI is com- 
mitted to Total Integration™ — including higher 
density chips, design assistance, comprehensive 
documentation, worldwide service and manufac- 
turing support. Advanced development tools 
allow you to start designing with TMS320C5x 
DSPs for less than $1,000. And when you’re 
ready to go to single-chip integration with a ’C5x 
core, T'l’s customizable DSP solutions can get you 
there faster, for less. 

More on per- 
| formance plus 








2.35 mA/MIPS 
| economy. For more 
q information on the 
’| ways in which the 
4 ’C5x can help you 
j reach new levels of 
performance and 
economy, call your 
local TI sales office. 


TEXAS 


INSTRUMENTS 


© 1993 TI 
™ Trademark of Texas Instruments Incorporated 
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Today’s desktop machine 
market is screaming for 
more bandwidth — a full 
100Mbps. And National is 
providing market-ready 
solutions for both fiber 
and copper con- 
nectivity today. 
} Our extensive 
networking ex- 
perience, proven product 
portfolio and active in- 
volvement with the ANSI 
FDDI standards commit- 
tee will help drive your 
FDDI application all the 
way to the desktop. Our 
highly integrated 2-chip 
solution reduces time to 
market and lowers #7 
adoption costs. It 
is comprised of the 
MACSI™ (media access 
controller and systems 
interface) and PLAYER+" 
physical layer device). 
Together they incorporate 
receive and transmit buf- 
fering and integrated clock 
recovery. And for copper 
connectivity, our CDL’ 
(copper data link) solu- 
tion is the first integrated 


























FDDI TO DESK 





transceiver for FDDI 
across shielded twisted 
pair that conforms to 
SDDI specifications. 


SOLID CUSTOMER 
SUPPORT. 


Our FDDI support is 
designed to minimize 
your risks and total 
development costs, 
ensuring rapid market 
entry with truly unique 
designs. In addition to 
providing a full range 
of software including 
SMT and drivers, we 
offer the finest applica- 
tion support worldwide: 
a design hotline staffed 
by experienced applica- 
tions engineers, detailed 
technical documentation, 
a complete line of evalu- 
ation boards, and both 
router and concentrator 
design examples. Every- 
thing you need for 
FDDI is here now. For 
more information call 
1-800-NAT-SEMI, Ext. 229. 


NATIONAL KNOWS 
NETWORKING. 

















National 


Semiconductor 
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Our new IDT713256SL 3.3V 32K x 8 SRAM lowers power con- 
sumption by 57% and operates at speeds as fast as 20ns for zero- 
wait-state operation in 40MHz applications. | 

Packaged in a small-footprint 28-pin SOJ, the IDT713256SL 
meets the new JEDEC LVTTL 3.3V standard, providing the only fast 
true 3.3V solution for low-power notebook cache and portable 
instrument data buffering. 





- The IDT713256SL is optimized for noise immunity, low power, 
and high speed to extend battery life in notebook computers and 
other portable equipment. And it features a 2V data retention 
mode and a low 500uA (max.) full standby current—up to a 20x 
improvement over recharacterized fast 5V SRAMSs. 





Best of all, IDTs new 3.3V SRAM is available now at very com- 
petitive prices! So you don't have to wait to make your 3.3V design 


a reality. 


(800) 345-7015 © FAX: 408-492-8674 
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Call or FAX us today to _ 
receive a copy of the Desktoy 
NotebookPC Ee, | 
Cache Solutions 
booklet, 2 
samples of IDTs 
33V 256K 

SRAM, and an 

entry form for a 
drawing to win one of three 3.3V 
notebook computers. 
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Spice user gets 
right result with 
wrong netlist 


Recently, I simulated a simple circuit 
using a professional version of Spice 
(MicroSim’s PSpice) running on a 
386-based PC. The circuit consisted of 
three op amps, one of which was an 
adder with two inputs set at unity de 
gain. The results I got puzzled me and 
raised doubts in my mind about 
Spice’s validity. 

I made a mistake while typing in 
— the circuit file and ended up reversing 


the inputs of the adder op amp. The . 


resulting circuit had the op amp’s in- 
verting input connected to ground 
(either directly or through a resistor) 
and the feedback resistor tied to the 
noninverting input. I did not catch 
this mistake because Spice gave me 
the result I was looking for. When I 
did catch and correct the mistake, the 
simulation result was exactly the 
same. I then tried a series of tests by 
typing in a new circuit file with only 
the adder subcircuit and simulating 
it using different op-amp models 
(such as the LM324 and OP97) set at 
gains higher than 1. In any case, Spice 
was not able to distinguish between 
the correct adder (negative feedback) 
and the incorrect adder (positive feed- 
back) and gave me identical results 
for both. I even tried Berkeley 
Spice2G.6 with no improvement what- 
soever. 

Regardless of some claims made 
about Spice, I always breadboard my 
circuits. I use Spice primarily to con- 
firm my calculations and for fine tun- 
ing. Please shed some light on this 
subject for my own sake and/or point 
out to me what I did wrong. 

Bob Pham : 

Lockheed Missiles & Space Co Inc 
EVA Systems 

Houston, TX 


Larry Meares, president of Intusoft 
(San Pedro, CA), replies: 

The problem you have encountered 
is one of proper circuit initialization. 
Under the conditions that were set up 
in your simulation (V1=0.1V; V2=0V; 
power supplies ON; .TRAN .18 5S), 
Spice gives the correct answer. Let’s 
see why. 

Using the slightly simplified case of 
the inverting amplifier with gain A in 


EDITED BY JULIE ANNE SCHOFIELD 


Fig 1, we can solve the KCL equations 
as follows: 
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Spice is designed to solve these equa- 
tions just as you would by hand. 
Clearly, another solution exists in 


which the output goes to positive infin- 


ity for linear models or the positive op- 
amp rail for nonlinear models. To get 
to this solution, the simulation can’t be 
started under the assumption that 
power and signals are already present. 
When we make this assumption, Spice 
is free to create a negative initial condi- 
tion at the output. This could never oc- 
cur in reality because the summing- 
junction input is always positive. To get 
Spice to model the actual circuit, you 
must apply power and signals as a func- 
tion of time, beginning with the device 
turned off, so that all internal nodes are 
initialized to zero. 

Moreover, you must model the circuit 
like a real op amp in that it should have 





Fig 1—This simplified inverting-amplifier circuit generates the KCL equations. 
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Fig 2—The reader’s Spice circuit, with a modified set of initial conditions, produced the waveforms 


in Fig 3. 
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FOR THOSE WHO THINK SOMETHING 
HAS TO BE BIG 10 BE POWERFUL, 
CHEW ON Ths. 








Small and powerful. These three little words are giving Omron a big 
name among relay users. That’s because Omron’s advanced family of high-tech low-signal 
and RF relays have been designed for higher board densities and lower power consumption 
without sacrificing high performance specifications. Omron’s G6N, for example, meets the 
new telecom industry surge withstand requirement of 2.5 kV (Nearly double the previous stan- 
dard) in a package almost half the size. And the new surface-mountable G6H provides supe- 
rior performance in a low profile design to eliminate I.R. shadowing. These and other Omron 
low signal relays provide cost- effective solutions for advanced 
PC board applications. When you need a small relay that can 


take a bite out of the big jobs, OM RON. call us at 1-800-62-OMRON for 


more information about our WE HAVE THE FUTURE IN CONTROL. full line of control components. 
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a sense of temporal ordering; that is, 
the input must occur before the output. 
This ordering requires that there be at 
least one pole in the transfer function 
and that the time steps in the simulation 
be small enough to “expose” the pole. 
The pole will lower the op-amp gain for 
small time steps so that an output solu- 
tion cannot be found for negative out- 
puts. 

To shorten the Spice time steps, 
change .TRAN from “.1S 5S” to “.1MS 
5MS”. To ramp the power supplies, 
change “V+ 10 0 12V 0 .1M” to “V+ 
10 0 PULSE 0 12 0 .1M”. It is best to 
give the power-supply ramp a realistic 
ramp time, in this case 0.1 msec. Fig 2 
and Fig 3 show the simulation results. 
The version of Spice we used was 
IsSpice3, a 32-bit version of Spice based 
on the latest Berkeley Spice 3E.2 revi- 
sion. 

This method may seem pretty com- 
plex for a novice Spice user; however, 
it’s a standard technique when the in- 
itial operating point is suspect. You 
point out that you use Spice to confirm 
and quantify results you expect. I 
strongly recommend that Spice users 
have a general idea of the circuit behav- 
ior they expect. Simple errors in con- 
structing a Spice input could give wildly 
erroneous data. Intusoft offers a sche- 
matic-entry program called SpiceNet, 
so that mistakes like yours, made by 
directly entering netlists, can be 


1 500 





avoided. At least when Spice netlists 
are constructed improperly, you don’t 
get parts flying off a smoldering bread- 
board. Instead of ducking, you may feel 
like throwing the computer out the win- 
dow. 

But users must be prepared to debug 
a Spice simulation, just as they must 
debug a breadboard. It turns out that 
the steps in making a simulation run 
aren’t that different from getting a 
breadboard to work: Take a series of 
small careful steps, and check each sec- 
tion of circuitry before connecting the 
next. Techniques specifically geared to- 
ward the simulation system are regu- 
larly discussed in our free, bimonthly 
Intusoft Newsletter (phone (810) 833- 
0710; fax (810) 833-9658). Also, you can 
obtain an application note on solving 
Spice convergence problems on the 
Compuserve CAD/CAE/CAM forum 
(GO CADDVEN for Compuserve us- 
ers). 


Ask EDN solves nagging design prob- 
lems and provides the answers to diffi- 
cult questions. Address your letters to 
Ask EDN, 275 Washington St, Newton, 
MA 02158. Fax (617) 558-4470; MCI: 
EDNPRIME. Or, send us a letter on 
EDN’s bulletin-board system at (617) 
598-4241, 300/1200/2400 8,N,1. From 
the Main System Menu, enter ss/ 
ask_edn and select W to write us a 
letter. 


2.900 3.500 
VWRONG vs TIME mse) 


Fig 3—Simulation results show VRIGHT farcafaie 2), VWRONG satan 3), and the input to 
the adder circuit (waveform 1). The VWRONG signal correctly goes into saturation when the 
simulation is started by ramping the power supplies. 





THAT DELETE 
THE DISCRETE 


Call Apex Today! 


1-800-862-1015 
Bites [alelttyepy Beetle iy 
High Voltage, High Power, 
High Speed Power Op Amp 
your own when 


more re than 65 models of power op r- 
ational amplifiers to simplify you 


_ design requirements. Our Applicat 


Engineers can help you design-in t 


power op amp that’s right for you 

circuit. Many models are in stock : d 
ready for immediate shipment. So _ 
_ before you spend valuable time co 


ering the maze of discretes on the 
market, call Apex. 
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This EDA vision begins 
end-to-end-to-end. 


The vision is now reality. For roughly half the cost of so-called 
“high end” systems, we deliver you the total electronic design 
automation (EDA) solution for PCB design. Simulation. Board 
layout. And manufacturing. From end to end to end. 

We do it in ALTIUM. The new IBM commitment to desktop 
design automation. 

For the first time under one roof, ALTIUM equips you with Sa 
truly seamless EDA. Called P-CAD 90/50, it gives you 90% of , 
everything you need for 50% of the cost. Whether your world is 
UNIX or DOS. we 

It all ends up at your desktop with unmatched price 
performance. From ALTIUM. The new IBM vision for 
design automation. See our video, “It’s Tomorrow in 


















Design Automation,” 1-800-255-5710. ALTIUM, Ee : 
1935 N. Buena Vista St., Burbank, CA 91504. In U.K.: re lthktiktlehle a 
ALTIUM U.K., 2 Buckingham Place, Bellfield Road, So (rb Vif ff Vb ff ff 

High Wycombe, Buckinghamshire, HP13 5HW, " Ly i 


Tel: +44 (0) 494-459500, Fax: +44 (0) 494-459922. é 


AN. ALTIUM 
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since it combines the top-three de facto \ _ Spreadsheet import-export capabilities . 
standards in modeling: transistors in SPICE™ 
augmented with relaxation algorithms for 
electrical, gates in VERILOG”/HILO” for 
structural and modules in C-language for 


multi-level 


the ele 
simula 


‘ 


tor 


of the Windows 
[ oe 





Who else could provide pin-to-pin simulation Since SMASH" 5 ‘hatively multi-mode, 
of a sixteen-bit DELTA-SIGMA converter? it sired a family of monomode entry 
SMASH” multi-level capability is unparalleled simulators with same interactive display and 


behavioral. 





It is irreplacable for Scalability from 
MS-Windows 3 + NT to MOTIF-UNIX through 
Mac-Os, Transparency 
enabling dynamically- 
varying models as for. 
neural networks or 
switched-currents... 


and Behavioral Object- 
Oriented Programming 


with C++. 


for the digital speci 
simulation of compl 





perform auto 
and data-shee 





Low prices of SMASH available from the growing 
list of DOLPHIN partners: 
CAST, The CAD Team (USA), SOLJET (Taiwan), 


INTEGRATION ‘PLM (France), EMDO (Israel), ANTRATEK (Holland) 
MEGASOLUTION (Deutschland)... 
. SMASH™ jis integrated by MIGRATION Tech. 
8, chemin des Clos Dolphin US on PCs for FPGAs/ASICs, by FORMULA on Macs 
B.P. 65 ZIRST Suite 130 for PCBs,'by CHIPWARE on PCs and SUNs for 
38242 Meylan 3333 Bowers Avenue mixed-mode ICs, is associated with ECS of Data 1/O 
France Santa Clara - CA 95054 on PCs and SUNs for PCBs/ASICs, with OrCAD by 
phone (33) 76411096 — phone (408) 727-7619 ALS-Design for PCBs and by CAPILANO and 
fax (33) 76 90 29 65 fax (408) 748-1826 DESIGN WORKSHOP on SUNs and Macs for ICs... 
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VERILOG is a registered trademark of CADENCE, HILO of GENRAD. 





Electronic Components and Tech- 
nology Conference, Orlando, FL. 
Jim Bruorton, Publicity Chair, 
Greenville, SC. Phone (803) 963- 
6621. June 1 to 4. 


IEEE Frequency Control Sympo- 
sium, Salt Lake City, UT. Michael 
Mirarchi or Barbara McGivney, 
Synergistic Management Inc, Wall 
Township, NJ. Phone (908) 280- 
2024. June 2 to 4. 


Object-Oriented Programming 
Paradigm with C++ (short 
course), Worcester, MA. Worcester 
Polytechnic Institute, Worcester, 
MA. Phone (508) 831-5517. Fax 
(508) 831-5694. June 7 to 9. 


Radiation Hardening of Elec- 
tronic Systems (short course), Los 
Angeles, CA. UCLA Extension, 
Los Angeles, CA. Phone (310) 825- 
3344. Fax (810) 206-2815. June 7 
to 11. 


International Conference on Elec- 
trical Installation Engineering in 
Europe, London, UK. Louise 
Bousfield, IEE, London, UK. 
Phone (071) 240-1871, ext 222. Fax 
(071) 497-3633. June 8 to 9. 


International VLSI Multilevel In- 
terconnection Conference, Santa 
Clara, CA. Dr Thomas Wade, Uni- 
versity of South Florida, Tampa, 
FL. Phone (818) 974-3786. Fax (8138) 
978-3552. June 8 to 9. 


AFCEA International Convention 
& Exposition, Washington, DC. J 
Spargo & Associates Inc, Fairfax, 
VA. Phone (703) 631-6200. Fax 
(703) 818-9177. June 8 to 10. 


Client/Server World Conference & 
Exposition, Boston, MA. Digital 
Consulting Inc, Andover, MA. 
Phone (508) 470-3880. Fax (508) 
470-0526. June 14 to 16. 


Baltica ’93 International Indus- 
trial Fair, Vilnius, Lithuania. Eva 
Ronezka, Messe- und Ausstel- 


TAKE UNFAIR ADVANTAGE OF 


YOUR COMPETITION. 


PAS 5500 steppers’ smaller overlay tolerance 
provides IC Designers with a tremendous advantage 
to make smaller, faster and more powerful chips. 





Smaller chips. Faster device speed. Lower 
power consumption. More good chips per wafer 
for more profit per wafer. PAS 5500 stepper 

; users have all the advantages. Thanks to the 
industry’s smallest overlay tolerance, < 70nm, 
they can tighten design rules and reduce chip 
size while maintaining minimum feature size. 
ASM Lithography’s patented PGA™ (phase 


grating alignment) system is the key. 





When you have 
PGA you can take 
unfair advantage of 
your competition. 
They can’t match | 

your chip size or \ \ 
device performance. 

So give us a call at 602-438-0559 and let us 


Show you how our smaller overlay tolerance 
can give you all the advantages. 
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N ae | O 
a Sete 
Sip 
i¢ 


Steppers for the decade ahead 


In U.S.A.: 2315 W. Fairmont Drive, Tempe, AZ 85282 
Phone: (602) 438-0559, Fax: (602) 438-0793. 
In Europe: De Run 1110, 5503 LA, Veldhoven, The Netherlands 
Phone: (31) 40-580800 , Fax: (31) 40-580333. 
In Taiwan: Hermes-Epitek, 110 Ming Chuan Road, Hsinchu City, Taiwan, ROC 
Phone (886) 35-339-131, Fax: (886) 35-330-110. 
In Korea: Intraco, 31 Fl., M&B Building., 78-12, Banpo-Dong, Seouchu-Ku, 
Seoul, 137-040 Korea Phone: (82) 2-595-7277, Fax: (82) 2-596-2711. 
In Singapore: Hermes-Epitek Corp. PTE. Ltd., 510 Thomson Road #09-01, 
SLF Building, Singapore 1129 Phone: (65) 353-3088, Fax: (65) 353-3011. 


Phase grating alignment and PGA are trademarks of ASM Lithography. 
©1993 ASM Lithography 
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Only $851 for iceMASTER-PE 


The world’s most innovative emulator for members of the 
8051 family is incredibly affordable. MetaLink’s unique 
Advanced Emulation Technology (AET, patent pending) delivers 
the best possible emulator value for engineers, consultants and 
students. 


AET is a revolutionary design architecture that provides more 
features with 75% fewer components, smaller board space and 
lower cost. Emulator and probe electronics are integrated in a 
single package only 3" by 4”. 


MetaLink also delivers leading-edge customer service, including 
a 30 day money back guarantee, 10 day trial for qualified 


customers, rental plans and free technical support. 


Up to 40 MHZ Operation is SUPPORTS 8031/8032'S 
64K Emulation Code Memory Ss SUPPORTS 8X(751/8X(752'S 
64K Extemal Data Memory  &@ Windowed User Interface 
128K Hardware Breakpoints Serial Link to Any PC 

1 6K Trace Memory © Macro Cross Assembler 


Transparent Trace ’ 
(View Trace While Executing) \ 


& RealTime & Nonintrusive 


© Symbolic & Source- 
Level Debug 


<@ Builtln Self-Test 


Calltoday for FREEDEMODISK! = / 
(800) METAICE (800) 638-2423 (ee 


MetaLink Corporation P.O. Box 1329 Chandler, Az 85244-1329 
Phone: (602) 926-0797 FAX: (602) 926-1198 


~ y 
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High Performance 


Thermal Line Printers 
LOAD PAPER WITHOUT THREADING OR ALIGNMENT 


Unlock Door 
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Insert Roll 


In Printer Press Here To Lock Door 


Printrex thermal line printers have an 
innovative paper handling system that allows 
the user to reload paper in seconds without 
any threading or alignment. The user simply 
inserts the paper carrier, closes the door and is 
ready to print. 


The complete, integral paper handling system 
relieves the OEM of any need to design and 
fabricate any parts for paper handling. 


Printing widths of 2 inches, 4 inches or 
8 inches. 


Printing speed up to 15 lines per second. 
150 or 200 dots/inch. 


2148 Bering Drive, San Jose, California 95131 
(408) 428-1877, Fax (408) 428-1899 
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lungsgesellschaft, Ost-Handel Con- 
sulting mbH, Hamburg, Germany. 
Phone (040) 460-300103. Fax (040) 
460-4276. June 14 to 18. 


Design Automation Conference, 
Dallas, TX. ACM/IEEE, Boulder, 
CO. Phone (803) 530-4333. Fax (3038) 
530-4334. June 14 to 18. 


International Microwave Sympo- 
sium and Exhibition, Atlanta, GA. 
LRW Associates, Arnold, MD. Fax 
(410) 647-5136. June 14 to 18. 


Nepcon East, Boston, MA. Reed 
Exposition Co, Stamford, CT. 
Phone (203) 964-0000. Fax (203) 
964-0176. June 15 to 17. | 


Applied High-Frequency Design 
Techniques I (short course), 
Burlington, MA. Hewlett-Packard 
Co, Santa Rosa, CA. Phone (800) 
472-5277; (707) 577-1400; in Canada, 
(800) 387-3154. June 21 to 25. 


Usenix Association Technical 
Conference, Cincinnati, OH. 
Usenix Conference Office, El Toro, 
CA. Phone (714) 588-8649. June 21 
to 25. 


Software Development 93, Lon- 
don, UK. Lynne Davey, London, 
UK. Phone (081) 742-2828. Fax 
(081) 747-3856. June 22 to 24. 


International Symposium on Soft- 
ware Testing and Analysis, Bos- 
ton, MA. John Gannon, University 
of Maryland. Phone (801) 405-2671. 
June 28 to 30. 


PC Expo, New York, NY. National 
Blenheim Expos Inc, Fort Lee, NJ. 
Phone (800) 829-3976. Fax (201) 
346-1602. June 29 to July 1 


Prototyping to production — 








UniSite programs them all. 


Whether you want to program devices 
one at a time or eight at a time, UniSite™ 
Universal Programmer is 


more devices than any other program- 
mer including FPGAs, PLDs, 
memory devices, and micro- 













the programmer of controllers, all from a single 
choice for both site. It supports more types 
design engineers of packages — including 
and production per- an expanding array of 
sonnel. UniSite is _high-pin-count 

the most widely used devices — from QFPs, 
programmer in the TSOPs, and SOICs to 
world, because it’s the DIPs, PGAs, QUIPs, and PC 
most flexible programmer memory cards. And UniSite is always 
ever built. first to support new devices. 


For designers, UniSite is the premier 
universal programmer. It supports 


Outside North America contact your local Data I/O representative. 


©1993 Data /O Corporation 


172 49511 


In production, no programmer is 


easier to set up and operate than 


Austria Finland Ireland Norway Sweden 
0222 253626 90 8036211 O31 953000 O02 901190 08 380370 
Belgium France Italy Portugal Switzerland 
02202 3690 013 9568131 02 618 1893 O01 410 3420 49 089 858580 
Denmark Germany Netherlands Spain United Kingdom 
(042 458320 089 858080 040 582911 Ol 2425204 0734 440011 
Eastern Europe — Greece 
AI 089 858580 © 
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UniSite. This single, compact, rugged 
system gives you everything you need 
for reliable gang programming. 
Manufacturer-certified algorithms 
ensure high yields. Automatic yield 
tally and either manual or computer 
remote control give you all the features 
and flexibility you need. 

For more programming flexibility, 
start and finish with UniSite. For more 
information, or a demonstration, call: 


1-800-3-DataIO 


(1-800-332-8246) 


DATA I/O 








IT you want 
tomake a sound 


~ investment for the 


90s, look where 

Compaq and ~ 

Microsoft put ther 
~ money 















“Welcome to 
the world of 
business audio.” 


LOMPAR 
LESKPRO F257 


Sound is rapidly becoming a standard feature in personal computers and workstations. Now that 
major players have invested in this promising marketplace, where should you put your money? 


Consider the AD1848 16- 





bit SoundPort® stereo codec. 





Developed by Analog Devices in partnership with Compaq Computer Corp. and 
Microsoft Corp., the 1848 provides a complete CD-quality audio subsystem for PCs and workstations in 
a single integrated circuit. With a high level of integration, the AD1848 is a cost-effective solution for 
use in motherboards and add-in cards. 

Compaq placed the AD1848 on the motherboard of their award-winning COMPAQ DESKPRO/i 
PC, and I/O board of the COMPAQ DESKPRO/M, allowing users to record, edit 
and play back both audio and voice. Microsoft used it on the plug-in board for 
their innovative Windows Sound System'” which enables voice annotation, 


proofreading and voice recognition. 





So if you're considering an investment in audio, make sure it’s a sound one. 
Compaq and Microsoft are already on board with the AD1848; maybe it should be on your board too. 

Call Analog Devices for more information at 800-ANALOG-D, or fax 
your request to (617) 326-8708. 


Authorized North American Distributors: Alliance Electronics 505-292-8360 ¢ Allied Electronics 800-433-5700 ¢ Bell Industries 310-826-2355 ¢ 
Future Electronics 514-694-7710 (Canada) 508-779-3000 (USA) © Hall-Mark Electronics 214-843-5000 ¢ Newark Electronics 800-367-3573 ¢ 


Pioneer-Standara Electronics 800-874-6633 ¢ Pioneer Technologies Group 800-227-1693 ¢ WYLE Laboratories 800-866-9953 © Zentronics 416-507-2600 (Canada) 


COMPAQ DESKPRO/ is a registered trademark of Compag Computer Corporation. Windows Sound System is a trademark of Microsoft Corporation. 
SoundPort is a registered trademark of Analog Devices, Inc. 
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ANALOG 
DEVICES 


AD1848 


Single-chip integrated 
>A digital audio stereo 
codec supports micro- 
phone and line-level A/D 
and D/A conversion, and 
line-level output. 


AD1848 has byte-wide 
parallel interface for ISA 
and EISA PC buses. (We 
also offer the AD1849 
with serial interface to 
DSPs and telecommuni- 
cations interfaces.) 
These +5-V ICs support 
sample rates from 5.5 
ksps to 48 ksps using an 
external crystal or clock. 
Gain and attenuation are 
programmable. 





id 
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FPGA Capacity and Performance 


Freedom for Your Design Imagination 
ff 















For FPGAs that expand 
your design freedom, 
not restrict it, Actel 
has developed the 


PLICE® antifuse 
technology. 


~ Check your 
design needs 
~ against Actel’s 

ACT 1 and 
ACT 2 families. 


— Reliability? You can count on it. Over 130 billion PLICE 
antifuses are already delivered. ACT products are MIL-STD approved 


and space proven. 


Capacity? We offer you the industry’s highest-density highest- 


performance part in volume production. 8000 gates and a wide choice of 





I/O on the A1280. 
Bahnhofstrabe 15, 8056 Neufahrn 
Tel: 08165-61029 Fax: 08165-2675 Speed? We give you useable speed. 4ns logic delay and 75 Mhz 
Actel/Mustronic 


BP78, 78143 Vélizy Cedex. system speed on performance leader A1225-1. 


Tel: (1) 34.65.90.44 Fax: (1) 34.65.96.93 


Actel/ROAN 
Via Giovanni Da Udine 34, 20156 Milano 
Tel: (02) 38093259 Fax: (02) 38093260 


Actel Europe Ltd., 


Ease of use? You can use your favourite design system and 
still take advantage of our 100% automatic place and route. 80% gate 


utilisation guaranteed. 


Non-volatility? The PLICE antifuse means that you need 


Intec 2, Wade Road, Basingstoke, Hants, RG24 ONE, UK. 
Tel: +44 (0) 256 29209 Fax: +44 (0) 256 55420 


Even more Capacity & Performance 
with proven predictability and value 


— verified by the PREP Corp Benchmarks 


AVAILABLE 


Contact Actel or your distributor NOW 
— for a report on the PREP Corp results 
and ACT 3 Data Pack 
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never worry about component volatility. ACT devices are programmed 


for life, whatever happens. 


Price? The small profile of the PLICE means that even with © 


conservative process geometries, Actel’s die are smaller. Save up to 75%. 


Upgrade and support? Actel’s ACT 3 family will give you 
even higher performance with the same ease of use. And all Actel’s 
products are backed by a network of distributors and support centres 


geared to helping you get the most from your design. 


FPGAs from Actel are your choice for fast time to 


market, dense logic and high performance systems. 


ACT, Action Logic, Actionprobe, Activator, ALES and PLICE are trademarks or registered trademarks of Actel 
Corporation. All other products or brand names mentioned are trademarks. or registered trademarks of their respective 


=SAcfle/ 


Risk-Free Logic Integration 
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Hughes Microelectronics 
Europa Ltd provides a full 
Electronic Manufacturing 
Service, with advanced Surface 
Mount and Chip on Board 
capabilities and Sub System 
assembly. Supported by 
leading edge Electronic 
Components, including Thick 
Film Hybrids, mixed 
technology ASIC’S, High 
Density Interconnect Devices. 
All of these capabilities are 
supported with full design, 
development and test 
engineering, allowing a 
complete service from concept 
to volume supply. 





























Put an end to frustrating 
interruptions with 

HP’s Real-Time C debugger 
for PCs. 


Sure, now that some emulators are 
offering Windows interfaces, your 
debugging problems might appear 
to be solved. But what good is an 
easy-to-use graphical interface if 
you have to interrupt the operation 
of your target system every time 
you debug? 


That’s where the new PC-based HP 
64700 Series Real-Time C Emulator 
User Interface comes in. It offers a 
true combination of C debug and 
real-time emulation capability, 





ows-based. 


along with the MS-Windows you're 
comfortable using. So you can 
easily debug your design while it’s 
running at full speed, allowing you 
to focus on real problems. Instead 
of chasing after phony ones. 


Call your local HP sales office or 
one of the numbers listed below for 
free literature. 


And start using a design tool that 
won't stop your design process. 


There is a better way. 


HEWLETT 
PACKARD 


G 


e. Emulators. 






© 1993 Hewlett-Packard Co. TMCOL316/INTL 
- EMULATORS) — 
MOTOROLA 









68000/EC000 68331/332 68030/EC030 
68HC00/001 68340 68040/EC040* 
68302 68020/EC020 68LC040* 












*Now with MMU, Cache, and bus snooping support. 


INTEL* 


80960SA/SB 80C186EB 80C86/88 
80960KA/KB 80C186EC 800 186/188 
80C186EA 80C186XL 80286/C286 


With support for Microsoft and Borland compilers. 
*All Intel products are U.S. trademarks of Intel Corporation. 


_ PLATFORM SUPPORT 


HP 9000 Series 300, 400 & 700 
Sun Microsystems SPARCstations 

IBM PC Compatibles 

(1) Also support for AMD, Texas Instruments, Zilog, 


National Semiconductor, NEC, Hitachi and Mitsubishi; 
call for more information. 










Australia (008) 033-821 ¢ France (1-69) 82-65-00 * Germany (06172) 16-1634 ¢ Hong Kong (852) 848-7070 ¢ India (11) 463-2379 Italy (02) 9212-2241 ¢ Korea (2) 769-0800 ¢ Netherlands (020) 547-6669 ¢ 
PRC (1) 505-3888 © Singapore (65) 291-8554 * Spain (900) 123-123 ¢ Sweden (08) 750-20-00 ¢ Switzerland (057) 31-21-11 © Taiwan (2) 717-9524 ¢ United Kingdom (0344) 362-867 
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Jesse H. Neal 

Editorial Achievement Awards 
1990 Certificate, Best Editorial 
1990 Certificate, Best Series 
1987, 1981-(2); 1978 (2), 

1977. 1976, 1975 


American Society of 
Business Press Editors Award 
1988, 1983, 1981 


EDN-EDITORIAL 





Help us; help yourself 


I'd like to be smart enough to know eve- 
rything—or at least know about every- 
thing—that goes on in electronics. But with 
today’s explosion of information and the 
plethora of information sources, no one can 
keep up with everything. That’s why I could 
use some of your expertise. In a month or 
so, Steve Leibson, our new chief editor, our 
technical editors, and I will start our long- 
range planning for 1994. It’s hard to believe 
that 1994 is coming so quickly, but for those 
of us in the publishing business, it will be 
here very soon. 

Our planning involves assessing and pre- 
dicting the products, technologies, and appli- 
cation information that you'll need in the 
year ahead. The editors and I have some 
good ideas and topics for 94. However, I 
wish I could talk with all of our readers about 
their concerns and what each one of you 
thinks we should cover in EDN. So, I’d like 
you to take a few minutes and drop me a 
note about what you think are the important 
topics—technologies, products, hands-on 
projects, and so on—that we should look at 
for the coming year. We’re here to serve you 
and to give you the information you need to 
do a good engineering and design job. If you 
could put together a wish list of topics for 
us to cover, what would they be? Would you 
want more articles on neural networks, more 
hands-on tutorials on microprocessor design, 
or more articles on analog design from indus- 
try experts. Tell us; we’re listening. 

Much of our planning involves things 
you've already told us. Whenever you use 
our postcards to circle an Article Interest 
Quotient number at the end of an article, 
we find out which articles you like, and which 
you don’t. We also know what products you 
want more information about, and which De- 
sign Ideas you like best. In addition, all of 


our editorial people read the comments 


you’ve written on the reader-service post- 
cards you send. We also read what you put 
on our BBS and what you send in for the 
Ask EDN column. We also read the com- 
ments you jot down on surveys we send out. | 
Without realizing it, you already give us a 
lot of information that helps us plan ahead. 

In addition, we talk with manufacturers 
and suppliers and find out what their custom- 
ers are asking about. One of my favorite 
questions for a vendor is, “What are the 
toughest design problems your customers 
face?” We’re sometimes surprised by what 
we hear, but we get good information that 
leads to article ideas. 

So, let us know what you think. Write, 
phone, fax, or use our computer bulletin- 
board system (BBS); we’d like to hear from 
you. 


More embedded systems 


Over the years, we’ve been covering em- 
bedded systems from microprocessor chips 
to complete systems, and from small real- 
time operating-system kernels to embedded 
DOS. The embedded-systems design area is 
so important that we’re giving David Shear 
his own section to cover technologies, tech- 
niques, and products. In this new section 
you'll find development tools, single-board 
(nonbus) computers, and embedded soft- 
ware. 

David’s no stranger to embedded systems. 
Up until he rejoined EDN last fall, he was 
designing, developing, implementing, 
troubleshooting, and delivering embedded- 
computers for a broad spectrum of uses. If 
you're involved in embedded systems, watch 
for David’s column and product section. If 
you want to get in touch with David, he’s 
available by phone at (503) 754-9310, by MCI 
mail at EDNSHEAR, or via Internet at 
EDNSHEAR@MCIMAIL.COM. 


Jon Titus 
Editorial Director 


Send me your comments via fax at (617) 558-4470, or on the EDN Bulletin Board 
System at (617) 558-4241, 300/1200/2400 8,N,1. From the Main System Menu, enter 


ss/soapbox and select W to write us a letter. 
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Take a load off 
a your mind with memory- 
Bow seh overwrite protection. 










Meet low-power 
designs head-on with 
2V operation. 















Nose dive to 
less than ILA 
in zero-standby 





Believe tt 
when you see tt: 2mA 


Feast on an entire 
range of densities 
(256 bits-106K bits ). 
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We never forget 


an interface. 


The industry's most comprehensive 
selection of EEPROMs now includes all 
three industry-standard serial interfaces. 





The next time that you're 
faced with specifying a serial 
EEPROM, remember this: 
Whatever you need, National 
has the solution. 

Take our MICROWIRE, [?C 
or SPI interfaces, for example. 
They support a wide a of 
low-voltage, zero-standby and 
low-current solutions—all of 
which are ideal for low-power 


and battery-operated designs. 


NORTH AMERICA: P.O. Box /643. Mr. Prospect [IL 60056-7643 (CTEL: 


Or choose from our new 
software-programmable Chip 
Security EEPROMs, which 
provide guaranteed protection 
against accidental overwrites 
due to microcontroller crashes. 

Our entire EEPROM port- 
folio—available in both SOs 
and DIPs—is backed by a level 
of online technical support, 


documentation and service that 


helps to simplify any design task. 








NO 
8 or 16 bits 
Sequential Read] YES” 
Chip Security YES: 
For a free product sample 
and databook, call us at 1-800- 
NAT-SEMI, Ext 237. And come 


face to face with a range of 


solutions you'll never forget. 


Memory you can’t forget. 


National 


Semiconductor 





1-800-628-7364, Ext 237. Fax: 1-800-888-5113) 


© 1993 National Semiconductor Corporation. MICROWIRE is a trademark of National Semiconductor Corporation. All other product names are trademarks or registered trademarks of their respective companies. 
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Defense dollars have been significantly reduced but the performance demands of your system have 
not. IEE has NDI (non-development-item), MODIFIED NDI and OFF-THE-SHELF keyboard and display 
solutions to your man-machine interface requirements. 


Flat Panel Displays 


Vacuum Flu Liquid Crystal IEE designs and manufactures ruggedized and full-military VF, LCD and ACTFEL 

displays. VF displays are available with hermetically sealed and/or QPL com- 
ponents as well as shock mounting. Our standard LCD displays operate over a 
wide temperature range and can be illuminated. Our standard 35 and 4x8 
ACTFEL displays are available in rugged and full-military configurations which 
can be EMI/RFI shielded. 





Interactive Displays 


IEE interactive displays combine VF, DC plasma, and ACTFEL displays with op- sm: Electroluminescent 
tical and mechanical touch switches to provide an integrated man/machine inter- 2 
face device. Information from a host system can be readily displayed, understood 
and controlled from a single assembly. Our V.I.P.™, PEP™ and EL interactive displays 
provide very sophisticated operator interface in a minimum amount of space. 





Keypads and Keyboards 


Think Banelewitch Telswitch™ IEE Thinswitch, Panelswitch, Telswitch and Sealedswitch 
keypads are available in various standard configurations. These 
keypads incorporate such features as proprietary gold-plated 
switch domes, environmental sealing, integral illumination 
and EMI/RFI shielding. 


Sealedcwitch ™ Elastomes Our FTMK (Full-Travel Modular Keyboard) is available with 

sS ‘full-travel data entry”’ or ‘‘snap-function’’ modular key- 
switches. The FTMK has proven itself in the most demanding 
operational environments and has unequalled survivability. 





Control Display Units 


Our Standard Full-Military Handheld and Portable CDUs function as complete stand- avin Portable 
alone man/machine interface devices. The Handheld CDU incorporates a dot matrix 
LCD with NVIS illumination, the Portable CDU an ACTFEL display. Both CDUs 
have sealed, backlit keypads. These environmentally rugged assemblies have been 
fully qualified and field proven. 





Phau $ tei PaO PE be ct poin Te En 2 be er ea 
7740 Lemona Avenue Van Nuys California 91409 Tel 818-787-0311 Fax 818-901-9046 


IEE is a sustaining member of BOB 
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Most analog-com- 
ponent data 
sheets contain 
the information 
you need if you 
know where to 
look and what to 
look out for. 


EDN-TECHNOLOGY UPDATE 





Analog Technology 


Close data-sheet scrutiny 


ferrets out true 


performance specs 


ANNE WATSON SWAGER, Technical Editor 


Scrutinizing data sheets is an important 
first step in selecting analog compo- 
nents. Although you will eventually 
want to test various samples in your cir- 
cuit, the data sheet tells you the per- 
formance guarantees and extremes of 
operation. Ultimately, the data sheet is 
the real contract between you and the 
manufacturer. 

Unfortunately, a data sheet is not just 
a contract, but also an advertisement. 
Manufacturers write data sheets to 
show off how well their parts perform 
given a specific set of test methods, con- 
ditions, and specification definitions. 
Data sheets can sometimes make wild 
claims of typical performance and show- 
case exotic application circuits. At the 
same time, the data sheet can obscure— 
either intentionally or inadvertently— 
certain performance or application as- 
pects of the part. 

Thus, the old axiom “buyer beware” 


ARREST SI oe 








still applies. You must be rigorous when 
picking apart data sheets. Look for the 
inconsistencies and question the manu- 
facturer about them. Just because 
you're familiar with a particular com- 
pany and its products doesn’t mean you 
shouldn’t closely examine all the data 
sheets it prints. Even within a company, 
data sheets can vary depending on the 
author. 


Single out specifications 


Manufacturers of op amps and data 
converters are providing more informa- 
tion than ever before about the perform- 
ance of their ICs. The typical op-amp 
or data-converter data sheet is pages 
long and contains tables, curves, and ap- 
plication notes. 

All this information is both good and 
bad. The good part is that you have a 
better chance to match some of the data 
sheet’s test conditions with your operat- 
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the new abbott SM200. 


¢ Highest density in a military power supply 
¢ 50 Watts per cubic inch 

e Size: 61mm W x117mm L x 138mm H 

¢ Power limit: up to 280 Watts 

¢ Fixed frequency; no derating 


¢ Temperature range of operation: 
-55°C to +100°C 


e Extended input voltage range: 11-40Vdc 

¢ Output: 5, 12, 15, 24, 28Vdc; sync pin, trim pin 
¢e OVP, TTL included 

e Remote Error Sensing 

¢ Qualifications: Mil-Stds 704D, 810E, 901C 

e Board-mountable 

e Readily available, off-the-shelf military 

e Price: very competitive 








the sun. 


e Highest density in the solar system 

¢ 500,000,000,000,000 Watts per cubic inch 
e Size: diameter = 1,382,400 km 

¢ Power limit: undetermined 

e Variable frequency; derating nonverifiable 


e Temperature range of operation: 
+5500°C to +15,000,000°C 


e Extended input voltage range: 1-10*Vdc 

¢ Output: unchanneled; scattered dispersion 

¢ Output protections: shade, sunscreen 

¢ No system of error sensing/detection 

e Mil-Std qualifications: none 

e Board-mountable: not 

e Readily available; not deliverable in unit form 
e Price: very expensive 


COMPARE OUR VERY-HIGH-DENSITY 


POWER SUPPLY WITH ITS 
CLOSEST COMPETITOR. 











While the competition is admittedly tough, a closer look at the specs should 
serve to convince even the most sceptical reader of the many practical 
benefits of our new SM200 very-high-density power supply, 
which, despite its shorter track record, in reliability 
is second to — only one. 


rlejele)ii 





when reliability is imperative® 


CIRCLE NO. 34 


Abbott Electronics Ltd., Brunswick Road, Cobbs Wood, Ashford, Kent, TN23 1EB, England « Telephone 0233 623404 ¢« Fax 0233 64177 
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EVALUATING ANALOG COMPONENTS 


Other words on the front page 
can be misleading. Don’t assume 
you know what “advanced” and 
“preliminary” mean—not every 
company applies the same defini- 
tion. Either one of these words can 
mean that the part is currently be- 
ing designed and only target specs 
are available, or the part actually 
has been built and is very close to 
production. 
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Every company has a different 
commitment to advanced and pre- 
liminary parts. Some will absolutely 
deliver them to the marketplace de- 
spite extra time and design effort 
required, others may not if the part 
proves too difficult to produce. 
Given these terminology differ- 
ences, the safest route is to make 
sure samples are available before 
you make any decision about a part. 





Once you’ve got the gist of the 
part from the front page, quickly 
move on. Barry Harvey, a designer 
at Elantec Inc, advises “read the 
first page once and never again.” 
One of the next things you should 
check is whether these front-page 
specs match the guaranteed num- 
bers in the electrical tables. You 
can almost guarantee that if the 
manufacturer doesn’t state it, the 


Table A—ADC conversion 


LSB weight 


n Bits States 2" 1/2" 


4 | 0.250 


0 
1 
2 
3 
4 
5 
6 
‘s 
8 


512 


4096 


16,384 


524,288 
1,048,576 | 0.000000953674 


(Courtesy Datel Inc.) 


LSB weight 
in ppm 
ro.s00 ‘| 00,000 

[250 __—*| 250,000 

16 [0.062500 | 62,500 

32 

131,072 


0.954 


LSB weight 
in % of 
full-scale range 


Bit weight 
or LSB 
for 10V FSR 


10.000 V 
5.000 V 
2.500 V 
1.250 V 
625.000 mV 
312.500 mV 
156.250 mV 
78.125 mV 
39.063 mV 
19.531 mV 
9.766 mV 
4.883 mV 
2.441 mV 
1.221 mV 
610.352 pV 
305.176 nV 
152.588 pV 
76.294 nV 
38.147 nV 
19.073 nV 
9.537 nV 


12.5 
6.25 
3.125 
1.5625 
0.781250 
0.390625 
0.195312 
0.097656 
0.048828 
0.024414 
0.012207 
0.006104 
0.003052 
0.001526 
0.000763 
0.000381 
0.000191 — 
0.000095 





Within budget. 
Without compromise. 


62 digits at an unprecedented 
price makes HP’s DMM your 
number one choice. 


Who says you can’t get the advantages 
of high performance equipment for 
the price of a basic tool? Not 
Hewlett-Packard. 


With the HP 34401A DMM, you not 
only get 6% digit performance, but the 
best combination of resolution and 
accuracy in its price class. And, as if 
that wasn’t enough, our DMM also 
offers you superior flexibility on the 
bench with HP-IB & RS-232 and three 
built-in programming commands — 
including Fluke 8840 — plus dB, null 
and frequency test functions. 


Add the fact that all this performance 
| comes standard for a breakthrough 
Fy HEWLETT 24408 | oo price, and you'll see why no other 


bigs et 
PACKARD  MULTIMETER Ratio Ret 


i comparable DMM measures up. To 
talk to an HP engineer or receive free 
product literature, call one of the 
numbers listed below or your nearest 


FUNCTION cones eS ie ee | HP sales office. 





HP 34401A Digital Multimeter 
DC Accuracy (1 year) 0.0035% 







AC Accuracy (1 year) 0.06% 






Maximum input 1000 Vde 






Reading speed 1000/sec 






Resolution 100 nV, 10 nA 
100 pQ 





United Kingdom (0344) 362-867 ¢ Spain (900) 123-123 ¢ France 
(1-69) 82-65-00 ¢ Italy (02) 92-122-241 ¢ Netherlands (020) 547-6669 
¢ Germany (06172) 16-1634 ¢ Singapore (65) 291-8554 ¢ Taiwan 

(2) 717-9524 Hong Kong (852) 848-7070 © Korea (2) 769-0800 

¢ Sweden (08) 750-20-00 ¢ Switzerland (057) 31-21-11 ¢ Australia 
(008) 033-821 ¢ India (11) 463-2379 ¢ PRC (1) 505-3888 


There is a better way. 


0) eackanc 





© 1993 Hewlett-Packard Co. TMPMO305 
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spec listed on the front page is a 
typical spec. You'll have to go to 
the tables for the guaranteed maxi- 
mum and minimum specifications. 

A quick way to get through the 
tables is to only look at the units 
column. Focus on dB, MHz, or mV 
to quickly locate the parameter(s) 
you're most interested in. Unfortu- 
nately, not all specs will be in terms 
of the units you expect (see box, 
“Make converting units second na- 
ture”). 

It’s easy to gloss over the abso- 
lute-maximum-ratings table, but 
make sure you don’t misinterpret 
it. This table only indicates those 
extreme conditions that a given 
part can survive for some undis- 
closed short period of time. In most 
cases, if you operate a part at the 
maximum ratings, the performance 
of the part will degrade rapidly. In 
extreme cases, exceeding these lim- 
its will permanently damage the 
parts. For example, CMOS parts 
may latch up, or you can perma- 
nently change the input offset of an 
op amp by exceeding the differen- 
tial-input voltage limit. 

The problem with basing your de- 


PERCENT OF UNITS 


. (a) 





INPUT OFFSET VOLTAGE (V) 


EDN-TECHNOLOGY UPDATE 


sign on typical specs is that the defi- 
nition of “typical” is completely 
open to interpretation by the com- 
panies and even different individu- 
als who write data sheets at the 
same company. Typical specifica- 
tions are sometimes generated by 
the performance of 1000 parts or 
by the design engineer sitting down 
with 10 parts and “getting a feel” 
for the average performance in a 
few key specifications. 

Some companies have standard 
definitions of what typical means 
and some do not. For example, Lin- 
ear Technology’s “typical” designa- 
tion means that more than half the 
parts will meet or exceed that spec. 
To make its definition of typical 
even more obvious, Linear Technol- 
ogy started using histograms to 
show distributions of various pa- 
rameters, including offset voltage, 
offset-voltage drift, and noise. The 
company’s data sheet of the LT1112 
and LT1114 precision op amps con- 
tains eight histograms. Analog De- 
vices also publishes a histogram to 
show the distribution of the total 
unadjusted error of a 12-bit DAC 
(Fig 1). 
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Because not all companies have 
a standard definition of “typical” 
and each designer who writes a data 
sheet may come up with his or her 
own definition, determining how 
conservative or aggressive a typical 
spec is can be difficult. One clue is 
to compare the typical to the maxi- 
mum or minimum specification. You 
should be suspicious of large, or- 
ders-of-magnitude differences. Big 
differences can mean that there 
were testing limitations. But it may 
also mean that the “typical” device 
exhibits the best performance 
you're ever likely to see. 

Although selecting a component 
based on its typical specification 
isn’t ideal, you sometimes have no 
choice. Testing dynamic character- 
istics of high-speed parts is difficult, 
and manufacturers often charge 
much higher prices for those parts 
that come with guaranteed per- 
formance numbers. 

Checking the tables’ guaranteed 
numbers goes hand in hand with 
noting all the pertinent definitions 
and then the test methods and con- 
ditions. The many frequency-do- 
main specifications of an ADC is an 


SS=300 UNITS 
Ta=+28°C 


NUMBER OF UNITS 
or) 
=) 


TOTAL UNAJUSTEDERROR (mV) 


Fig 1—Histograms provide more information than just the typical and guaranteed numbers by showing the performance distribution 
of a particular parameter. Linear Technology uses histograms to show the range of voltage offset (a) and a few other parameters of 
some of its precision op amps. Analog Devices’ histogram in (b) shows the range of total-unadjusted-error values for a DAC. 
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tion and vision. That’s what con- 
trols, audio, instrumentation 


and communications 
engineers are doing 
today with SPROC 
Technology from Star 
Semiconductor. 
Star's unique 
enabling technology 
combines silicon and 
software into one, 
powertul solution. 
Our SPROC™ chip — 
the first-ever signal 
processor designed to 
be graphically pro- 
grammable - lets 


everyone apply DSP — 
techniques through the unique 
Sketch and Realize design 
approach. With a single SPROC 
chip and the SPROClab" develop- 
ment system, the limitations of 
conventional approaches to signal 
processing are obliterated. 


Analog technology only 


rf 


takes you so far.” 


_ Seeing an opportunity — 
ee: and doing what it takes 
to get there first — takes determina- 


























“SPROC was the 
only chip that could 
deliver unlimited 
power and flexibility.” 
- Kevin Voecks, 
Snell Acoustics 


magnetic bearing 


: | 2 products. Says 
An! John McDonald, 


Division Manager, 

| “We evaluated many 
technologies and found 
SPROC to be 

a far superior approach. 
Only Star had the horse- 
power, support 
and flexibility we 
needed.” 


“Nobody wantstobea & 
bit-by-bit DSP programmer.” 


Visionaries see applications, not 
lines and lines of code. SPROC’s 







SPROC Technology. 


For engineers who woul. 
ead than follow. 





nities to quickly build 
ultra-competitive prod- 


ucts, says McDonald. 


“We're relying on Star 
to get us to market with 
breakthrough products.” 


Snell Acoustics is using 
SPROC to combine stealth 
technology with state-of- 
the-art loudspeaker SyS- 
tems to evade the limitations of 
room acoustics. “The magnitude 
of improvement possible through 
SPROC represents the greatest 
advance in home high fidelity since 
stereophonic sound,” says Kevin 
Voecks, Snell's chief designer. 
“We're beating companies to mar- 
ket who have been programming 
for years with other chips.” From 
“day one” to product debut took 


Pump incorporating © Snell only 5 months 
Kingsbury magnetic : 
penny: with SPROC. 







You can build 


better products, too! 
Call 908-647-9400 
today and ask for our 
SPROC Technology Application Notes. . 
Find out how Star can help you 






Kingsbury's Magnetic Bearing 
Systems Division saw the limita- 
tions of analog technology and is 
using SPROC to develop automatic 
control systems for world-class 


programming functions are based 
on signal flow diagrams — our soft- 
ware automatically generates the 
code for the chip. “Star's integrated 





environment gives us new opportu- 


The Signal Processing Company 


Star Semiconductor Corporation, 25 Independence Boulevard, Warren, NJ 07059. Tel: 908-647-9400 FAX: 908-647-4755. 
STAR Semiconductor, the STAR logo, SPROC, SPROClab, and Sketch and Realize are trademarks of STAR Semiconductor Corporation. 
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extreme case in which many defini- 
tions, test conditions, and test pro- 
cedures have tremendous bearing 
on the specified parameters. (Datel 
Inc devotes a seminar and an appli- 
cation note to explaining these 
specifications and their relation- 
ships (Ref 1).) 

For example, many key specifica- 
tions describe an ADC’s frequency- 
domain performance, including S/N 
ratio without distortion; S/N ratio 
with distortion; total harmonic dis- 
tortion; peak distortion; spurious- 
free dynamic range; in-band har- 
monics; 2-tone intermodulation; and 
effective number of bits. Some 
specifications, such as spurious-free 
dynamic range and peak distortion, 
mean virtually the same thing. 

An ADC’s linearity specification 
can differ depending on whether the 
manufacturer uses a_ best-fit 
straight line or end-point definition. 
According to Jerome Johnston, ap- 
plications manager at Crystal Semi- 
conductor, the end-point method 
generates more conservative speci- 
fications that are easier for you to 
reproduce. 

Finally, you should always check 
under what conditions the specs in 
the table apply. A list of test condi- 
tions will either be in a column in 
a table, or listed with other notes, 
sometimes in fine print. Test condi- 
tions may not exactly match your 
circuit’s operating conditions, but 
the conditions should at least make 
sense, like specifying the output 
swing of an amplifier with a reason- 
able load. 

Not only is it important to note 
all the test conditions, but it’s im- 
portant to look for cases when the 
test conditions vary from spec to 
spec. If the test conditions are all 
the same for most specs, but drasti- 
eally different for a few, you should 
find out why. The test may be im- 
possible to perform under certain 
conditions, but it also may be true 
that the differing test condition 
made this specification look better. 
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Checking the temperature per- 
formance of a part can give you 
some strong clues to its overall per- 
formance. Datel emphasizes that all 
its final data sheets’ minimum and 
maximum specs apply over the en- 
tire operating temperature range. 
This is not true for all data sheets. 
Some will have a few specs that ap- 
ply only at 25°C and a few that are 
guaranteed over temperature. 

Even though you may not need 
to know the operation at the tem- 
perature extremes, this informa- 
tion can be useful. Many manu- 
facturers trim certain parameters 





at room temperature, which makes 
the specs look particularly good at 
that point. But since no product 


stays at one temperature its whole 


life, it’s interesting to see what 
these parts do over temperature. 

Always remember that the manu- 
facturer chooses certain test condi- 
tions for a reason: to showcase the 
part’s performance. Rarely will 
your conditions exactly match those 
that the manufacturer uses in the 
data sheet. However, you can get 
an idea of the part’s performance 
under other conditions by using the 
typical performance curves. 

These curves can be a valuable 
tool to extrapolate between the 
manufacturer’s test conditions and 
your operating conditions. They can 
also help you explain certain design 
phenomena you see when you actu- 
ally use the part. 

You can use the typical curves 
to get an idea of what a min or max 
spec might be under a particular 
condition. One technique, sug- 
gested by Bill Gross, design man- 


ager at Linear Technology, is to 
modify the values from a typical 
curve by the ratio of the minimum 
and typical numbers in the perform- 
ance table. For example, suppose 
you would like to know what the 
slew rate of an amplifier might be 
at a given temperature. The table 
lists a minimum and typical spec at 
25°C of 1 and 2V/psec, respectively. 
However, a curve shows typical 
slew rate over temperature. 

According to Gross, if you multi- 
ply the slew rate from the typical 
curve at the temperature of interest 
by the ratio of the minimum and 
typical number in the table, in this 
case 72, you come very close to pre- 
dicting the amplifier’s minimum 
slew rate at that temperature. Be- 
cause many ac parameters aren't 
guaranteed over temperature, this 
method may give you the best idea 
of what the performance at a spe- 
cific temperature will be. 


Keep the data sheet handy 


Finally, most good data sheets 
contain important applications in- 
formation about how to physically 
and electrically use the part. This 
application section can also be a 
form of advertising because the 
company may include a number of 
dazzling circuit configurations. 
However, most application notes in- 
clude honest and practical advice. 
Most data sheets suggest circuit 
configurations, component values, 
and for high-speed devices, layout 
and supply-bypass guidelines. 

Perusing the application notes 
should give you some idea of how 
touchy the part is and what kind 
of effort it takes to make the part 
perform to its potential. 

The phone number for applica- 
tions assistance is an important part 
of a data sheet’s information. Appli- 
cation engineers can help you out 
specification nomenclature and help 
narrow down which of their com- 
pany’s parts best suit your circuit. 
Once you select a part, they can 





You're dangling over Netlist Canyon, just barely 
hanging on. The only thing keeping your design alive 
is your wits and the tools you carry. This is not the 
time to start wondering if your tools can take you the 
rest of the way. After all, top-down design doesn’t 

stop half way down. That's why it’s 









smart to rely on Compass for the 
rugged, trail tested tools 
you need. 

Only Compass 
offers you the advanc- 
ed synthesis technology 
found in our complete test 
and analysis tools — tools that 

are crucial to working with designs 
which are heavily burdened with datapaths. 


We know that getting to the bottom of a working chip 
requires a good link to physical layout. Plus an out- 
standing set of flexible physical libraries. All our tools 
and libraries were especially created to let you easily 
leap from one design phase to another. Offering 
unprecedented control and predictability. So you'll 
reach a working chip before most people ever escape 
Netlist Canyon. 

If you've reached the end of your rope transitioning 
to top-down design, give us a call. After all, you’re 
only as good as your 


tools allow you to be. CO i P 7, S 5 | 


Design Automation 


1865 Lundy Avenue, San Jose, CA 95131 
Tel: 800-433-4880 Fax: 408-434-7977 


Warning: Research shows that relying on the wrong tool vendor to support your IC design can leave you with frayed nerves. 
Compass cannot be held responsible for those who fail to rely on our support for Silicon Success. © 1993 Compass Design 
Automation, Inc. Compass and the Compass logo are registered trademarks of Compass Design Automation, Inc. 
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Zenith’s ZPS-45 


BIG 45 watt 
universal input 
power supply in a 
small 3” x 5” size 


Who said big things don’t come in small packages? The ZPS-45 with universal 
input gives you increased power density in a miniature 3” x 5” footprint — with no 
minimum load requirements. 


Available for new systems design and replacement, the triple output ZPS-45 
automatically operates from any continuous AC voltage between 90 and 265 
VAC or DC voltage between 120-364 VDC. Choose the ZPS-45 with + oV output, in 
either the + 12V or the + 15V version, open-frame or enclosed configuration. It's 


designed to meet rigid international safety and EMI standards: UL, CSA, IEC and 
VDE/B. And it’s backed by a one year warranty from Zenith — a leading 
worldwide OEM supplier with over 70 years of electronics experience. 


Main Output 2nd Output 3rd Output 
Maximum 


Volts 
DC Amps 
(Nominal) | (Min/Max) 


Output Volts Volts 
Zenith Power DC Amps DC Amps 
Model (Watts) (Nominal) | (Min/Max) | (Nominal) | (Min/Max) 
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SE 
At Zenith, the quality goes in before the name goes on!® 
For more information call: 
4-800-827-8720 
KKwKeKeKe Khe awa KK 


Inquire about the ZPS-30 — our 30 watt 
triple output 3’x 5” power supply. 


EMIT | magnetics 


4000 Milwaukee Avenue 
Glenview, IL 60025-2493 
Fax: (708) 394-7078 


U.S. and International Stocking Distributors 
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EDN Has EDA Covered In June 


If you're looking for information on Electronic Design 
Automation (EDA), EDN is the place to turn. In June, 
EDN will be providing editorial that engineers working 
with EDA will find valuable. 


Coverage includes: 


EDN P&C"'s June 3rd issue includes a special EDA 
Supplement which gives the results of EDN's 4th annual 
EDA survey. The results will also be presented at an 
industry forum on June 15 at DAC. 


EDN Magazine's June 10 issue's cover story highlights 
Hardware-Description Languages. This issue will also 
include a special CAE Product Section. 


Both issues will be distributed 
at the Design Automation 
Conference (DAC) on June 14-17. 


EIDIN 





70 * EDN May 27, 1993 





EDN-TECHNOLOGY UPDATE 


EVALUATING ANALOG COMPONENTS 


also help you optimally apply it. Ap- 
plication engineers are a source for 
change. Let them know if you find 
their way of specifying things con- 
fusing or misleading and press for 
change. EDN. 
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EDN’s Bulletin Board 


The EDN Reader’s BBS (Bulletin 
Board System) is a 24-hour/day 
electronic conference where read- 
ers can share opinions, problem, 
and solutions with their peers. In 
addition to sending and receiving 
text messages, BBS users can 
also exchange any form of comput- 
erized material. All new users have 
full privileges immediately. The 
BBS has no time limits, download 
limits, upload requirements, or 
user fees. To log on, set your mo- 
dem for 1200/2400 baud (8,N,1) 
and dial (617) 558-4241. 
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10-BIT ANALOG-TO-DIGITAL CONVERTER 


SO easy-to-use, it opens a new window 
of software programmability 






ngl ation — 


@ Dynamic Reconfiguration _ alt ey ies ——— 


Software-Proc 











Introducing the put data format. All with just a 
industry's first software- se ‘ae i ae _ Our lines are open. 
and whenever you > 
programmable 10-bit ADC. | i For free samples and datasheets, 
? Which Pe yousct On call: 1-800-NAT-SEMI, Ext 145. 
Simply put, our latest the-fly” optimized system per- Or, fax: 1-800-888-5113. 
ADCreation — the ADC10158 — formance, while consuming just 
is Open to suggestions. 33mW of power. 
Now you can change your It also means that — now — N a tion al 
conversion speed, reconfigure you can put design flexibility at Semiconductor 
your mux, or adjust your out- your fingertips. 


NORTH AMERICA: PO. Box 7643, Mt. Prospect, IL 60056-7643 (Tel: 1 800 628 7364, ext. 145;Fax: 1 800 888 5113); EUROPE: Industriestrae 10, D-8080 Fiirstenfeldbruck, Germany 
(Tel: 49 8141 103 0; Fax: 49 8141 103 515); HONG KONG: 15th Floor, Straight Block, Ocean Center, 5 Canton Rd.,Tsimshatsui, Hong Kong (Tel: 852 737 1600; Fax: 852 736 9921); 
JAPAN: 4-15, Nishi-shinjuku, Shinjuku-ku, Tokyo, Japan 160 (Tel: 81 3 3299 7030; Fax: 81 3 3374 4303). 
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SOMETHING NEW 


CELEBR®: 





Get ready for a bold new breakthrough in 


the 68HC08 architecture from Motorola. 
The 68HC08 represents the next natural step 
in the evolution of 8-bit technology, building 
on the legacy of the world’s leading 8-bit 
microcontroller; the 68HC05. 

creating the 68HC08, we've gone our best seller one 
better — not to replace it but to refine it — by enhancing the 
architecture, expanding the instruction set, and 
accelerating the processor. The 68HC08 is the perfect 
complement to the growing 68HC05 family for a variety 
of 8-bit applications that require more power and 
performance, but can't justify a major increase in cost. 








The 68HC08 makes it easy to move up to 
more power, with full upward object-code 
compatibility with the 68HC05. So if you're 
one of the designers who've made the 
68HC05 the 8-bit leader, you'll get there 
without leaving significant investments in 
7 software design behind. 

ike the 68HC05, the 68HC08 is designed for a broad 
range of cost-sensitive 8-bit applications. In fact, in many 
cases, you'll find our 68HC05 family is still an excellent 
cost-effective solution. But for the growing number of 
applications that demand more — more power, more preci- 
sion, more performance — you'll find more of what you’re 
looking for in the 68HC08. 








The 68HC08 combines a powerful 
processor with a growing library of perfor- 
mance-enhancing on-chip peripherals — for 
faster bus speeds, greater flexibility, more 
programming options, and gains in perfor- 
mance five-to-ten times over the 68HC05. 

You get the power of an enhanced CPU 
with an expanded instruction set (featuring 78 new 
instructions), plus a 16-bit index register, 16-bit program 
counter, and 16-bit stack pointer with enhanced stack 
manipulation. 





*Source: Dataquest 


8-bit performance for cost-sensitive designs: 
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And 68HC08 family members will pull from a wide 
variety of peripherals designed for the most demanding 
applications. Off-the-shelf and in-the-works options include 
timers, co-processor modules like DMA, serial communi- 
cations interfaces, A/D and D/A converters, LCD and 
LED display drivers, and memory modules with RAM, 
ROM, and EPROM. We're also developing peripheral 
modules that will incorporate special technologies like 
Flash EEPROM, DSP, and fuzzy logic functions. 


If you'd like to learn even more about 
Motorola’s new 8-bit architecture, we've got 
plenty to offer. 

Our free introductory kit includes 
technical documentation and an easy-to- 
use, PC-based simulator disk that actually 
lets you develop, debug and simulate 


eae ty execution. 


To get yours, send the coupon below to: 
Motorola Ltd., European Literature Centre, 
88 Tanners Drive, Blakelands, Milton Keynes, 
MkK14 5BP, England. 


A FREE SIMULATOR DISK! GR8! 
Send me my free introductory 

kit — including the 68HC08 simulator 

disk— today. 

Application 

Name 

Title 

Company 

Address 
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Free simulator disk offer ends 31 August, 1993. 
Quantities are limited. 
EDN5/27/93 
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MOTOROLA 


CSIC Microcontroller Division 


© 1993 Motorola. ®) and Motorola are registered trademarks of Motorola. 
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—— 2. The ML4862: a high-integration 
: aS | solution that puts more zap in your lap. 
The ML4862 battery power control IC is 


a complete, high-performance, high-integration 
solution for DC to DC conversion and power 
management in multi-cell battery-powered 
ortable computers and instruments. Its 
unique low-cost all N-channel MOSFET driver 
© design makes this a smaller, less expensive 





TOTALS: 


SEASON 
PUERAGE : 
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This compact si 
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Have it your way. 
Better yet, with the ML4862 and ML4861, 


you can utilize our tile array-based semi- 
standard technology to modify or customize 
these ICs to create a proprietary power con- 
7 og troller that will quickly give you a unique 
tation board foryourbattervpowered Pe, competitive advantage. And differentiate 
products. With a fast time to market. 
The ML4861: a low cost solution 
that puts more zip in your grip. 


esigning palmtops, or hand-held 


nstruments? The ML4861 low voltage 
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IN ANYONE'S 
LANGUAGE THE 
P SERIES COSTS 
LESS 


HIGH DENSITY COMPONENT 
LEVEL POWER MODULES 


Introducing the P series, a 
revolutionary new family of high 
density AC-DC and DC-DC power 
modules. Available now in volume at 
truly affordable prices. Use them like 
any other board level component. With 
more room to manoeuvre, they will 
change the way you design. 

The P series offers DC-DC converters 
to 300W, AC front ends with Power 
Factor Correction to 1500W and EMI 
filter modules at next generation 
pricing - today. 

Lambda Group of Unitech plc. 

ONE STEP AHEAD 


LAMBDA /\ 


G rou p of Unitech plc 





FRANCE 

LAMBDA COUTANT S.A. 

B.P. 77, 91943 Les Ulis Cedex 
Telephone: 1 60 12 14 87 
Facsimile: 16012 27 94 


GERMANY 

LAMBDA ELECTRONICS GmbH, 

Josef Hund Strasse 1, D—7590 Achern 
Telephone: 07841 5031 

Facsimile: 07841 5000 


ITALY 

LAMBDA ELECTRONICS S.R.L. 

Via F.lli Gracchi, 

36-20092 Cinisello Balsamo (Ml) 
Telephone: 02 6604 0540 
Facsimile: O02 6604 0650 


UNITED KINGDOM 

COUTANT LAMBDA LTD., 

Kingsley Avenue, Ilfracombe, Devon EX34 8ES 
Telephone: 0271 865656 

Facsimile: 0271 864894 
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EDN-SPECIAL PRODUCTS 








Closed-loop buffer. The 
HFA1113 closed-loop buffer com- 
bines a 850-MHz —3-dB bandwidth 
and a 2050V/ysec slew rate. These 
specs suit the device for video, im- 
aging, and high-speed communica- 
tions applications. The current- 
feedback buffer has a program- 
mable output-voltage clamp and a 
programmable gain (+2, +1, and 
—1). Other features include an 11- 
nsec settling time to 0.1%, 0.075-dB 
gain flatness at 200 MHz, 0.02° dif- 
ferential phase error, and 0.02% dif- 
ferential gain error. In SOICs and 
plastic DIPs, $5.95 (100). Harris 
Semiconductor, Melbourne, FL. 
Phone (800) 442-7747, ext 7090. 
Circle No. 550 


Color-palette ICs. The MU9C4910 
and 4910V are monolithic 24-bit 
color palette ICs; the MU9C9910V 
24-bit color-palette IC includes two 
programmable clock synthesizers. 
All three ICs display 256 colors 
from a palette of 262,144 colors, and 
in direct color mode can display up 
to 16.8M colors. The three ICs also 
comply with the VGA, Super VGA, 
TIGA, VESA, and 8514/A industry 
standards. The ICs have an asyn- 
chronous pP interface, three 8-bit 


Analog Technology 


Ceramic chip resistor network. 
The MNR-34 houses four resistors 
in a 5.2 X3.1-mm package. The de- 
vice’s resistance ranges from 1000 
to 330 kQ. The surface-mount net- 
work dissipates ‘AsW and is rated 
for 50V max. Terminal pitch is 1.27 
mm. The concave shape of the elec- 
trodes promotes self-alignment dur- 
ing reflow soldering and minimizes 
the opportunity for bridging be- 
tween adjacent electrodes. The net- 
work is available in 4000-piece 
tapes. $0.052 (50,000). Delivery, 10 
weeks ARO. Rohm Corp, Antioch, 
TN. Phone (615) 641-2020, ext 116. 
Fax (615) 641-2022. Circle No. 549 


DACs, and a 256-word x 18-bit look- 
up-table RAM. They can handle 
pixel rates up to 125 MHz and reso- 
lutions up to 1280 x 1024 pixels. One 
of the MU9C9910V’s two synthesiz- 
ers has eight programmable clock 
rates and functions as a video-dot 
clock. The second has two clock 
rates and can function as a control- 
ler or frame-buffer refresh clock. 
MU9C4910/4910V in 28-pin DIPs or 
44-pin PLCCs, $6 (1000). 90-MHz 
MU9C9910V in 44-pin PLCC, $5.45 
(1000). Music Semiconductors, 
Colorado Springs, CO. Phone (800) 
788-6874. Circle No. 551 


HSpice release. The H92A release 
of the HSpice analog-circuit simula- 
tor for digital IC designs can handle 
circuits as large as 100,000 transis- 
tors. The simulator features a time- 
step control algorithm that auto- 
matically adjusts the circuit’s time- 
step size according to circuit activ- 
ity. The algorithm speeds simula- 
tion runtimes with no accuracy loss. 
Users have the option to shift pri- 
orities among convergence, accu- 
racy, and speed. In case of a conver- 
gence failure, the simulator auto- 
matically performs the “damped 
pseudo-transient” algorithm, which 


progresses through an iterative 
process to reach convergence. The 
software includes new models from 
TI, Sharp, and VLSI, as well as 
models for Intel’s PCI high-speed 
local bus and AMD’s advanced 
EPROM. Also included are an en- 
hanced Berkeley BSIM 2 model, a 
geometric bipolar model, and a sub- 
micron MOS model. The simulator 
is available on Sun, DEC, IBM, HP, 
Apollo, and Silicon Graphics work- 
stations; Cray and VAX computers; 
and 386- and 486-based PCs. $4000 
to $120,000, depending on computer 
or workstation. Meta-Software 
Inc, Campbell, CA. Phone (800) 
346-5953; (408) 369-5400. Fax (408) 
371-5638. Circle No. 552 





Ceramic chip capacitors. The 
terminations of MCS Series capaci- 
tors are applied to the ceramic via 
a dry thin-film bonding instead of 
immersing the devices in plating so- 
lutions. This method reduces the 
risk of insulation-resistance fail- 
ures, increases the adhesion and re- 
silience of the ceramic-termination 
bond, and provides solder heat re- 
sistance to 400°C. Capacitance val- 
ues for the MCS18 range from 220 
to 150,000 pF; the chip comes in a 
1.6x0.8-mm package. The MCS21 
ranges from 680 to 680,000 pF and 
comes in a 2.0 1.25-mm package. 
It ranges from 820 to 1,500,000 pF 
and comes in a 3.2X1.6-mm pack- 
age. $0.026 to $0.085 (100,000). De- 
livery: stock to nine weeks ARO. 
Rohm Corp, Antioch, TN. Phone 
(615) 641-2020. Circle No. 553 
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SAW filters. A series of SAW fil- 
ters are available for cellular 
phones. The HWC series comes in 
3.5xX3.5x1-mm_ surface-mount 
packages. Representative filters in- 
clude the HWCA605, which has a 
bandpass of 824 to 849 MHz, and 
the HWCB605, which has a band- 
pass of 869 to 894 MHz. Typical 
specifications include 28-dB attenu- 
ation; 3.5-dB insertion loss; 2.5-dB 
inband VSWR, and 68 ppm/°C tem- 
perature coefficient for center fre- 
quency stability. $3.65 (10,000). 
Hitachi America Ltd, S & IC Div, 
2000 Sierra Point Pkwy, MS-080, 
Brisbane, CA 94005. Phone (800) 
285-1601, ext 06; (415) 589-8300. 
Fax (415) 583-4207. Circle No. 554 


8-bit ADCs. The SPT1175 CMOS 
ADC ean digitize analog input sig- 
nals with full-scale frequency com- 


EDN-SPECIAL PRODUCTS 
Analog Technology 


ponents to 7.0 MHz into 8-bit words 
at 40M samples/sec. The ADC oper- 
ates from a single 5V supply and 
dissipates 90 mW at 20M samples/ 
sec. The device has an internal S/H 
function and voltage reference and 
comes in a 24-lead plastic SOIC. 
The SPT7710 monolithic flash ADC 
can digitize a 2V analog input signal 
with full-scale frequency compo- 
nents to 50 MHz into 8-bit words 
at 150M samples/sec typ. It oper- 
ates from a single —5.2V supply 
and dissipates 1.75W (nominal). 
The ADC features a 300-MHz input 
bandwidth, 10-pF input capaci- 
tance, and metastable errors as low 
as 1 LSB. The device comes in a 
42-lead ceramic DIP. SPT1175, 
from $15; SPT7710, from $75 (100). 
Signal Processing Technologies 
Inc, Colorado Springs, CO. Phone 
(719) 540-3900. Fax (719) 540-3970. 

Circle No. 555 


6-GHz-bandwidth DSO with ad- 
vanced math functions. With the 
addition of a $1495 advanced-math 
option, the TDS 820 0.4-psec-reso- 
lution DSO now performs FFTs, in- 
tegration, and differentiation. The 
$19,900 2-channel scope now also in- 
cludes a pair of 3.5-GHz-bandwidth, 
100-kQ-impedance (in parallel with 
0.4 pF) active probes. Deleting the 
probes reduces the scope price to 
$17,100. You can add RS-232C and 
Centronics interfaces for $495. De- 
livery is 6 weeks, ARO. Tektronix 
Inc, Box 1520, Pittsfield, MA 
01202. Phone (800) 426-2200. 

Circle No. 556 


20M-sample/sec  arbitrary- 
waveform generator. The 12-bit- 
resolution 2414A comes with a li- 
brary of 20 waveforms. Its 160k- 
word memory is deep enough to 


HP now offers the widest range of UNIX an 


Our powerful, standards-based 
systems stand out from the herd. 


From board to system level. VME 
and EISA. HP-UX and HP-RT 
We’ve got better products and 
services for your integration 
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needs than anyone else. 


Our RISC-based systems offer 
binary compatibility with over 
4,000 applications. And we're 
the #1 UNIX* systems vendor, 
leading the way with seamless 





open systems client/server tech- 
nology.* Including HP RTAP/Plus 
UNIX-based application enabler 
software. And HP-RT, our POSIX 
compliant standards-based 
real-time OS. 
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store 1000 waveforms. You can de- 
fine and edit waveforms using a 
mouse or download them from a 
DSO. You can enter waveform pa- 
rameters via a front-panel keypad 
and a rotary control. A programma- 
ble sequencer lets you create long 
waveforms by stringing together 
predefined and user-defined sig- 
nals. $2945; sequencer, $895; 
IEEE-488 interface, $495. Prag- 
matic Instruments Inc, 7313 Car- 
roll Rd, San Diego, CA 92121. 
Phone (800) 772-4628; (619) 271- 
6770. Fax (619) 271-9567. 

Circle No. 557 


Pressure-measurement system. 
The System 8400 integrates with 
VXIbus systems when connected 
via the Hewlett-Packard E1414A 
digitizing interface card. The result- 
ing systems acquire pressure, tem- 


From factory floor to data 
center, HP has over 18,000 other 
products, ranging from board 
computers to instruments and 
computer systems. We also 
offer OEM and special support 


services, with 10-year product 
support. 


Call 1-800-729-8634, Ext. 783B 
for a free demonstration video 
and more information. It'll make 
your future look wide open. 


Analog Technology 


perature, strain, voltage, and resis- 
tance data at speeds higher than 
were previously attainable with 
pressure scanners. Interface card, 
$7900. Delivery, eight weeks ARO. 
Pressure Systems Inc, 34 Research 
Dr, Hampton, VA 23666. Phone 
(804) 865-1248. Fax (804) 766-2644. 

Circle No. 558 


3.1 X 3.3-in. PC-compatible com- 
puter and data-acquisition 
board. The QLogger includes a V25 
CPU, as much as 512 kbytes of 
SRAM, and 512 kbytes of EPROM. 
The board fits inside the vendor’s 
QTerm handheld data terminal, 
converting it into a data-acquisition 
system with bar-code-reading capa- 
bility. The board includes two serial 
ports, parallel I/O, and a real-time 
clock. It consumes less than 2 mA 
in its sleep mode and 40 mA when 


CIRCLE NO. 46 





active, making it suitable for bat- 
tery-powered applications. $189 to 
$355 (1 to 6). QSI Corp, 2212 SW 
Temple, #46, Salt Lake City, UT 
84115. Phone (801) 466-8770. Fax 
(801) 466-8792. Circle No. 559 


VXlibus switching module with 
80 form-C relays. The 1260-17 in- 
cludes 80 1-wire relays that can 
switch 1A and 125V and can handle 
signals at frequencies to 10 MHz. 
A daughter card installed on the 
first switching module in the VXI 
mainframe controls all of the 
switching modules in the mainframe 
via the VXI local bus. The daughter 
card includes a nonvolatile memory 
for configuration storage. $2295. 
Delivery, 8 to 10 weeks, ARO. Ra- 
cal-Dana Instruments Inc, 4 
Goodyear St, Irvine, CA 92718. 
Phone (800) 722-3262. — Circle No. 560 





HEWLETT 
PACKARD 


UNIX is a registered trademark of UNIX System Laboratories Inc. in the U.S.A. and other countries. 
*Based on 1992 UNIX revenue, UNIXWORLD Annual Report, 1992. Extended service and support 
agreements available at additional cost. ©1993 Hewlett-Packard Company. MCSY 9304. 
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Differential probe kit. The 
MX9000, an active device, provides 
selectable x20 or X200 attenu- 
ation. The probe, which derives 
power from four AA cells (Gncluded) 
or an optional 6V supply, accommo- 
dates signals from 0.1 to 700V. The 
balanced inputs, which present a 
high impedance to ground, appear 
on sheathed pop-jack plugs. The kit 
includes test-probe handles, spade 
lugs, fully insulated alligator clips, 
Mini-grabber to pop-jack leads, and 
a Nylon accessory pouch. The out- 
put is on a standard BNC connec- 
tor. $315. ITT Pomona, Box 2767, 
Pomona, CA 91769. Phone (909) 
469-2900. Fax (909) 629-3317. 

Circle No. 561 


20M-sample/sec arbitrary- 
waveform generator. The 12-bit- 
resolution PM 5150 offers several 
options for waveform creation: 
drawing from the front-panel key- 
pad or rotary control; drawing with 
an optional serial mouse; choosing 
waveforms from an internal library 
either singly or—to simulate modu- 
lation—multiplied together; and 
downloading waveforms from a 
DSO. An optional sequencer allows 
using predefined or user-defined 
waveforms in complex sequences. A 
software package called AnyWave 
lets you use a PC to create wave- 
forms. $3590; $4695 with sequencer. 
John Fluke Mfg Co Inc, Box 9090, 
Everett, WA 98206. Phone (800) 
443-5853. Circle No. 562 
Philips Test and Measurement, 
Building TQIII-4, 5600MD Ejind- 
hoven, The Netherlands. Phone lo- 
cal office. Circle No. 563 


Low-noise wideband op amp. 
The CLC425 voltage-feedback op 
amp has a 1.7-GHz gain bandwidth 
and a 1.05 nV/V Hz noise voltage. 
Other specs include 1.6 pA/VHz 
‘current noise; 100 wV offset volt- 
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age; 2 pV/°C temperature coeffi- 
cient; 100-dB CMRR; 95-dB PSRR; 
and 96-dB open-loop gain. The chip 
operates from +5V and draws 15 
to 5 mA. The slew rate is 350 V/ 
wsec. $4.75 (1000). Comlinear In- 
ternational, 4800 Wheaton Dr, Fort 
Collins, Co 80525. Phone (803) 226- 
0500. Fax (803) 226-0564. 

Circle No. 564 


Linear-phase filters. Three low- 
pass switched-capacitor filters have 
faster roll-off than classical Bessel 
filters while maintaining linear 
phase. These eighth-order devices 
exhibit 5% overshoot and are clock 
tunable. LT'C1064-7 and LTC1164-7 
with 100-kHz and 20-kHz maximum 
cutoff frequencies, respectively, 
$11.25; LTC1264-7 with 250-kHz 
maximum cutoff frequency, $17.65 
(100). Linear Technology Corp, 
1630 McCarthy Blvd, Milpitas, CA 
95035. Phone (408) 4382-1900. Fax 
(408) 434-0507. Circle No. 565 


Op amps. The EL2244 and 
E}L2444 are dual and quad versions 
of the EL2044 op amp, respec- 
tively. Both op amps have 60-MHz 
unity-gain bandwidth and a 325V/ 
wsec slew rate. The op amps have 
a differential gain of 0.04% and dif- 
ferential phase of 0.15°. They oper- 
ate from power supplies ranging 
from +2 to +18V. EL2244, $2.95; 
EL2444, $4.95 (100). Elantec, 1996 
Tarob Ct, Milpitas, CA 95035. 
Phone (408) 945-1323, ext 303. 

Circle No. 567 


Voltage-controlled amplifier. 
The VCA610 voltage-controlled am- 
plifier has an 80-dB gain-adjust- 
ment range from —40 dB to +40 
dB. Input voltage is 2.2 nV/VHz, 
and current noise is 1.4 pA/V Hz. 
Group delay variation is +2 nsec, 
and the overload recovery time is 


200 nsec. The amplifier has a 30- 
MHz bandwidth and operates 
within the temperature range of 
—25 to +85°C. $8.95 (100). Burr- 
Brown Corp, Box 11400, Tucson, 
AZ 85734. Phone (800) 548-6132; 
(602) 746-1111. Fax (602) 952-1111. 

Circle No. 566 


Current-mode PWM controllers. 
The MIC388C4X/MIC88HC4X se- 
ries consists of current-mode PWM 
control ICs for off-line and de/de . 
converters. An all-CMOS drive 
stage permits rail-to-rail output 
swings, resulting in improvements 
in overall efficiency. The 
MIC388HC4X delivers 1A peak cur- 
rent with typical output rise and fall 
times of 20 and 15 nsec, respec- 
tively. The MIC38C4X delivers 
0.5A peak current with typical out- 
put rise and fall times of 40 and 30 
nsec. MIC88C42BN,  $1.14:;. 
MIC388HC42BN, $1.92 (1000). Mi- 
crel Semiconductor Ine, 560 
Oakmead Pkwy, Sunnyvale, CA 
94086. Phone (408) 245-2500. 

| Circle No. 569 


VXibus arbitrary-waveform 
generator. The VX4790A repro- 
duces user-defined waveforms rep- 
resented by as many as 1M 12-bit 
sample points at rates to 25M sam- 
ples/sec. You can segment the mem- 
ory into 64k-sample segments, each 
storing a different waveform. The 
unit permits editing of individual 
points and provides programmable 
lowpass filters and programmable 
attenuators. $3850 with 256k-point 
memory; $4550 with 512k points; 
$5650 with 1M points. Delivery, six 
weeks ARO. Tektronix Inc, Test 
and Measurement Div, Box 1520, 
Pittsfield, MA 01202. Phone (800) 
426-2200. Circle No. 570 
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It's Here! Raytheon's newest addition to its VRSA-Tile 
family of analog and mixed-signal ASICs is the RSC4000 Cell 
Library built on a high-performance 13V CBiCMOS process. 
The RSC4000 is ideal for integrating high-speed analog and 
mixed analog /digital functions. The process has 4 GHz NPN 
& 1.5 GHz PNP transistors and thin film resistors for high 
performance analog and digital ECL circuitry. The 2.5u CMOS 
integrates low power and high density logic and conversion 
functions. 

The cell library contains analog, conversion, ECL and 
CMOS logic cells with many of them designed and 
characterized for 3.3V operation. A comprehensive design 
manual, proven CAD system and software libraries allow for 
fast, low risk customer (or Raytheon) designs. 


For more information, give us a call at 1-800-722-7074. 
In France: 01-46-3106-76 

In Germany: 089-53-09-93-0 

In Japan: 03-3280-4776 

In the U.K.: 0279-421510 


Raytheon Company, Semiconductor Division 
350 Ellis Street, Mountain View, CA 94043 
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RSC4000 Sample Standard Cells 


Offset Voltage — 4 mV 
Bandwidth — 160 MHz 
Slew Rate — 700 V/tus 


High Speed PLL 


Max. Freq. — 120 MHz 

Lock Range — +15% 

Supply Sensitivity — 0.2%/V 
Quadrature Modulator/ 
Demodulator 

Wide Bandwidth — 250 MHz 
Large Differential Gain — 26 dB 
Low Phase Error — <2° @ 150 MHz 


Raytheon 


WE THRIVE ON CHALLENGES 


Conversion Rate — 30 Msps 
Power Consump. — 150 mW 
8-Bit Video DAC 

Conversion Rate — 70 Msps 
Load — 37.5 or 75Q 

ECL D Flip-Flop 

Tpp — 1.5 ns 

Power Consump. — 13.5 mW 
CMOS D Flip-Flop 

Tpp — 5.5 ns 

Power Consump. — 50uW /MHz 
Supply Voltage — 3-5 V 
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Autoranging NRG Series 
Up to 7 modular outputs 
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Design tools speed 
- presynthesis system design 


The Reveal interactor and Race 
simulator from Redwood Design 
Automation are going to change the 
way engineers design systems. 
These tools give the system de- 
signer the ability to quickly create 
and simulate high-level models of 
systems as well as explore design 
alternatives. 

To explore alternative system ar- 
chitectures, you first have to flesh- 
out designs to run simulation data 
through the models, and then see 
how they rate against the perform- 
ance criteria. These interactor and 
simulator tools provide a rapid way 
to simulate, extract, and present 
the information you need from a 
simulation to see how well a design 
satisfies your performance criteria. 

The Race simulator runs both 


Verilog and VHDL (VHSIC Hard- - 


ware Description Language) code; 
you can mix them in a single design. 
Although the simulator doesn’t ac- 
cept all of the VHDL and Verilog 
languages, it handles most of them. 
All constructs you can synthesize 
using Synopsys (Mountain View, 
CA) tools are a subset of what Race 
accepts. 

The company claims its Race 
simulator is as much as 100 x faster 
than existing HDL simulators. This 
speed increase is a result of its 
clock-cycle-based algorithm (other 
HDL simulators are event-driven). 

The difference between the two 
types is that event-driven simula- 
tors tell you when a signal changed 
state between clock cycles, but a 
clock-cycle-based simulator only has 
to keep track of what changed state 
during a clock cycle, not when. The 
Race simulator treats a design as 
a collection of synchronous logic 
blocks, although the logic blocks 
and their communications with each 
other may be asynchronous. 


The clock-cycle-based simulation 
approach isn’t something you want 
to use for gate-level simulations but 
for presynthesis design, where tim- 
ing between clock cycles isn’t 
needed. Hence, the simulator 
trades unnecessary detail for speed. 


LEE eee 


you need to know about your sys- 
tem’s performance. 

Virtual representations for simu- 
lation are built using actors, which 
are Reveal objects that display data 
based on the simulation state. Ac- 
tors are easily combined and com- 





As the Race simulation is up and running, the Reveal interactor simultaneously calculates 


and displays histograms. 


The other key component to this 
product pair is the Reveal interac- 
tor. A typical simulator lets you 
view waveforms and tables of data, 
just as you might with a logic ana- 
lyzer attached to the appropriate 
signals in a real system. This inter- 
actor, however, lets you work at 
the waveform and tables-of-data 
level if you wish, and it offers the 
capability of working at much 
higher levels of abstraction. 

You can use the Reveal interac- 
tor to create a virtual representa- 
tion of the system you are simulat- 
ing. A virtual representation is a 
simple, animated, graphical depic- 
tion that transforms a large amount 
of simulation data into exactly what 


posed hierarchically by using the 
mouse to drag and drop actors to- 
gether—no programming is re- 
quired. 

For example, one of the com- 
pany’s demos simulates a computer 


cache system. Using the Reveal in- 


teractor, you can look at the system 
performance as cache hit rate vs 
time, time to execute code, histo- 
grams of where processing time is 
spent, or other virtual representa- 
tion to get just the information you 
want. The software generates the 
virtual representation as the simu- 
lation is progressing, so you don’t 
have to wait and postprocess data 
in a batch mode. 

A special capability of the Reveal 
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HANSEN 


THE Best THING GOING. 


Hansen’s precision motors have a 
reputation for efficient and 
productive service...even under the 
fantoscjaxe(clant-lavellarcmerelarel late) acy 


DC Motors. High performance, long 
Nicomelate mccrere)ar-le)(em ee )icme lke 
characteristic of Hansen’s DC 
antesco)acyan le (ctl heli (cre mm Ce) ar-MalUlanleyels 
felaeleye) iterate ace 


Stepper Motors. Generate precision 
aate)acolameeyalice)midita lM mllaieln 
stepper motor. A wide range of sizes 
(from 14 through 28) are utilized by 
LU meLUiicolanlclacmlamtgiemere)anl olel (cle 

(o) i irecmant-lelaliacpmanrcelcerclmcve reli evantcali 
Varo male] CovantelehVomiareleisiig(ece 


Synchron Motors. Hansen is a 
KeveXo (clam ams aa relalce)acelercmantesce)s 
iccxeay are) (essavare laren ecole lel hate] ee) ix: 
aaliticearcme)mcy\Zn1e al celacelecmanrelcoles 


annually for a variety of applications. 


mElaclamcm olUliicilamelUrliiavar-lale molar 
ralaarome (= TAVclA are Komcie] 0) ole )atce me) melels 
customer service. 

We will work with you to custom 
design the motor for your specific 
accexeceelale Mantel(@lam cele] ar-lejelicerlereyn 
with the correct power source. 
Tomorrow’s ideas for today’s 
technology...that’s what Hansen is 


all about. Our motors are simply the 


best things going. 


mclacy-)am Ofelaelele-iivels 


miclalrola els elele-lelen 
Pali atsvexers a @1cele] om Goyen) oy-Tahy 


P.O. Box 23 © Princeton, IN 47670-0023 
Phone: 812-385-3415 © Fax: 812-385-3013 
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EIDIN 


Dip You Know? 
: EDN serves 

electronic engineers and 

a engineering managers in more than 
: 100 countries worldwide. 
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interactor makes a simulation ap- 
pear to run backward. You can set 
breakpoints in a simulation, stop on 
a breakpoint, and then back up to 
see what caused the error. The soft- 
ware doesn’t actually run back- 
ward; it uses simulation data saved 
periodically to reach any previously 
simulated state by running forward 
from those saved states. The entire 
operation is transparent to the 
user, so the simulation appears to 
back up. 

The Reveal interactor and the 
Race simulation engine are in beta; 
full production is scheduled for the 
third. quarter of 1993. Initially, the 
products will be sold together. A 
single-language version costs 
$65,000.—Doug Conner 

Redwood Design Automation, 
San Jose, CA. Phone (408) 291- 
3650. Fax (408) 294-2818. 

Circle No. 384 


VICTOREEN MEGOHM RESISTORS 


need megohm resistors for 
y of these applications... 





dback resistors for high gain 
amplifiers 

e Load resistors for voltage supplies 

e Bleeder resistors 

e Input resistors for RC networks 


e Voltage Dividers 


You need the new Victoreen 
Resistors Catalog. This includes 
an introduction on how to use 
the catalog, application notes, 
and electrical, mechanical, and 
environmental specifications. 


Victoreen, Inc. 

6000 Cochran Rd. 
Cleveland, OH 44139-3395 
(216) 248-9300 

FAX: (216) 248-8301 


VICTOREEN 
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SONY. PUTTING YOU IN THE 


TYPE NO. 


ICX026CKA 
ICXO27CKA 
ICXO38BNA 
ICXO39BNA 
ICX038BNB 
ICX039BNB 
ICX044BKA 
ICX045BKA 
ICX054AK 

ICXO55AK 

ICXO58AK 

ICXO59AK 

ICX026BLA 
1CX027BLA 
ICXO38BLA 
ICXO39BLA 
ICX038BLB 
ICX039BLB 
ICX044BLA 
ICXO45BLA 


All devices feature Variable Speed Electronic Shutter Function. 


PICTURE FOR WORLD BEATING 


CCD IMAGE SENSORS. 


FORMAT 


“:' Colour 
‘2 Colour 
2" Colour 
‘4 Colour 
4" Colour 
%' Colour 
h'' B/W 
‘2 B/W 
‘A B/W 


4° B/W 


EFFECTIVE PIXEL 


510H x 492V 
500H x 582V 
768H x 494V 
752H x 582V 
708H x 494V 
762H x 582V 
510H x 492V 
500H x 582V 
S10H x 492V 
500H x 582V 
768H x 494V 
752H x 582V 
510H x 492V 
500H x 582V 
768H x 494V 
752H x 582V 
768H x 494V 
752H x 582V 
510H x 492V 
500H x 582V 


FEATURE 
High Sensitivity 
High Resolution 


High Resolution 
Round Package 


High Sensitivity 


Miniature Package 


High Resolution 
Miniature Package 


High Sensitivity 


High Resolution 


High Resolution 
Round Package 


High Sensitivity 


Sony is a world leader in CCD Image Sensors. Developed for Sony’s own 
consumer and professional use video products, its CCD range offers leading edge 
technology for today’s ever smaller camera applications. 

These tiny 2" and '/" devices are packed with state of the art features, such 
as variable speed electronic shutter function, complementary mosaic filters, and 
high sensitivity made possible by on-chip micro lenses located on each individual 
pixel. 

And, Sony offers you a great deal more than just CCD Image Sensors. There 
is also a complete range of surface mount peripheral ICs which generate all of the 
necessary timing signals required to drive the image sensor and perform all of the 
video processing required to achieve a video standard output, and the unrivalled 
technical support that is available from a world leader in the design and 
manufacture of advanced semiconductor products. 

For more information on how Sony CD Image Sensors can give you a 
technological advantage, please contact your local sales office. 


CIRCLE NO. 141 





Headquarters: Sony Semiconductor Europe, Priestley Road, 

Basingstoke, Hants RG24 9JP. Tel: +44 256 478771. Fax: +44 256 818194 
International Offices: 

U.K.: SSE, UK Sales. Tel: +44 784 467850 

Germany (North)/Northern Germany & Switzerland: Sony Europa GmbH, CPCE. 

Tel: +49 221 59773 85 

Germany (South)/Southern Germany & Austria: Sony Europa GmbH, CPCE. Tel: +49 89 82916 442 
France/Spain: Sony France SA., Semiconductor Department. Tel: +33 1 40 87 33 86 

All other enquiries please call Laurence O'Toole on +44 256 478771 (Ext. 406), or write to Sony. 


SONY. 
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EDN-PRODUCT UPDATE 





New workstations raise 
performance, lower cost 


Three new Alpha-based worksta- 
tions from Digital Equipment Corp 
include, according to the company, 
the world’s fastest workstation and 
the fastest workstations under 
$5000 and $10,000. 

The DEC 3000 Model 500X AXP 
is the high-end model. It’s based on 
a 200-MHz Alpha processor and 
achieves performance levels of 
110.9 SPECint92 and 
164.1 SPECfp92. The list 
price is $69,999. 

Emphasizing highest 
performance per dollar, 
the DEC 3000 Model 300 
AXP uses a 133-MHz 
processor and performs 
at 66.2 SPECint92 and 
91.5 SPECfp92. It costs 
$9695 with 32 Mbytes of 
memory and a 426-Mbyte 
disk. Configured with a 
19-in., 1280x1024 color 
monitor, the price is 
$12,995. 

DEC’s _ entry-level 
model is the DEC 3000 Model 300L 
AXP, which uses a 100-MHz proces- 
sor and achieves 45.9 SPECint92 
and 63.6 SPECfp92. It sells for 
$4995 with 32 Mbytes of memory 
and no disk; configured with a 400- 
Mbyte disk and a 16-in., 1024 x 768 
color monitor, the price is $7920. 

The 500X and the 300 are expand- 
able deskside models; the 500X has 
six Turbo Channel slots, and the 
300 has two. The 300L is a desktop 
model without Turbo Channel slots. 
The 500X can accommodate 256 
Mbytes of memory; the 300 and 
300L top out at 64 Mbytes. Like- 
wise, the 500X’s 4.2 Mbytes of in- 
cabinet disk storage exceeds the 
300’s and 300L’s 2 Gbytes. 

Compared to DEC’s previously 
introduced Alpha workstations 
(Model 500 and Model 400), the 


Model 500X performs significantly 
better. Its 110.9 SPECint92 and 
164.1 SPECfp92 compare to 84.4 
SPECint92 and 127.7 SPECfp92 for 
the Model 500 and to 74.8 SPEC- 
int92 and 112.5 SPECfp92. for the 
Model 400. Figures from DEC com- 
paring the 500X’s SPECint92 num- 
bers to competitors’ show that the 
o00X is well ahead of Hewlett- 





Of Digital Equipment Corp’s three new Alpha-based 
workstations, Model 500X sets new performance levels, 
Model 300 increases price/performance ratio, and 
Model 300L establishes a new low price. 


Packard’s HP 375 and HP 755 and 
IBM’s RISC 6000 580. For 
SPECfp92 performance, however, 
those competing workstations are 
on the 500X’s heels. 

DEC claims that among 
midrange workstations (<$20,000 
for a fully configured system), the 
Model 300 computes integers faster 
than all entries from Hewlett- 
Packard, IBM, and Sun. IBM’s 
RISC 6000 355 does slightly better 
in floating-point calculations, but 
costs more. DEC says its Model 
300L is the champion in both inte- 
ger and floating-point performance 
for all entries in the low-price range 
(<$10,000 configured).—Gary Legg 

Digital Equipment Corp, May- 
nard, MA. Phone (800) 842-7027. 
Fax (415) 694-3916. 

Circle No. 385 


Transformers 
& Inductors 
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PICO surface mount units utilize 
materials and methods to 
withstand extreme temperature 
(220°C) of vapor phase, I.R., 
and other reflow procedures 
without degradation of electrical 
or mechanical characteristics. 


TRANSFORMERS 


Impedance Levels 10 ohms to 
10,000 ohms, Power Level 400 
milliwatt, Frequency Response 
+ 2db 300Hz to 50kHz. All units 
manufactured and tested to 
MIL-T-27. 


Also from PICO: 
2 


® Plug-in 

® Toroidal 

© Axial Leads 

® Insulated Leads 


Delivery— 
stock to one week 


PICO 


© 
Electronics, Inc. 
453 N. MacQuesten Pkwy. Mt. Vernon, N.Y. 10552 
Call Toll Free 800-431-1064 
IN NEW YORK CALL 914-699-5514 
FAX 914-699-5565 
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LS! LOGIC, one of the 


market leaders in ASIC 
faatsliavele le) (ele \var-larem(ovevalale) (ele hi, 
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and created a totally new 
approach to ASIC. 


LS! LOGIC has the istelali 


(ere)anle}iar-live)ame)maar=italerele)(erena 
design tools and software, 
system cores and turn- 

re 1ae lu] alecd t|aaiom(ecje) 0) ele) amelelg 
partners in meeting today's 
challenges. 


LSI LOGIC is the right 


: partner for you, whatever you 

| are developing, from work- 
stations to telecom systems. 

The partner, in a world of 
standards, to focus on 
oflaccicsiajerciiear 
The partner to win the 
time-to-market race. 
The partner to improve 
product value. 
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your system partner 


Processor-specific sockets 
feature controlled impedance 


ZGA Series PGA (pin-grid-array) 
sockets address designers’ concerns 
for capacitance, inductance, and 
crosstalk issues associated with 
high-speed-semiconductor use. At 
the heart of the socket design is an 
innovative process for creating in- 
terconnected ground planes on the 
top and bottom surfaces of the con- 
tact housing. In essence, the design 
transforms the socket contacts into 
coaxlal-style transmission lines. 
The ZGA’s socket design utilizes 
selective metallization of high- 
performance thermoplastic. Ground- 
ing planes and tubes are created 
around the high-speed signal con- 
tacts of the socket, forming pseudo- 
coaxial transmission links from the 
device, through the socket, and into 
the mother board. This design 
achieves high-frequency isolation 
and improves crosstalk perform- 
ance by reducing noise. Character- 
istic impedance is controlled by 
strategic placement of ground pins, 
coupling the socket’s ground-mesh 
patterns to the mother board, the 


device’s ground pins, or a combina- 
tion of both. 

With the ZGA, you can vary the 
distance between the surrounding 
ground planes and the signal con- 
tacts to design processor-specific 
sockets that have 500 matched im- 
pedance signal lines within the 
socket. The ground planes then con- 
nect, via extended plating, to con- 
tacts in the socket that mate with 
selected ground pins on the device. 
In a processor-specific configuration 
such as this, the ground pins of the 
device and socket, as well as the 
ground planes on the socket hous- 
ing, are electrically connected to 
the ground plane resident in the pe 
board. 

The first release of ZGA Series 
sockets suits Intel’s 66-MHz version 
of the 80486 MPU and the Pentium 
processor; the ZGA273H509B5- 
2119-001 (for the Pentium) costs 
$12.21 (1000).—Tom Ormond 

McKenzie Technology, Fremont, 
CA. Phone (510) 651-2700. Fax 
(510) 651-1020. Circle No. 387 





To accommodate high-speed ICs, the ZGA Series socket-design process creates intercon- 
nected ground planes on the top and bottom of the contact housing. These ground planes 
encircle each signal pin and interconnect via plated-through holes, transforming the socket 
contacts into coaxial-style transmission lines. 





When your designs are long on cir- 
Cuitry and short on real estate, we 
have your solution. Consider our cost 
effective Thick Film Multilayer Sub- 
strates and High Density Hybrids. 
We can offer 100% tested Multilayer 
Substrates as the base for your high 
density hybrid applications. And, we 
can populate them for you, too! 


Our Capabilities Include: 

@ CAD System Design 

@ Extensive Engineering 
Design Services 

@ In-House Screen Production 

@ 3 mil Lines & Spaces 

@ Double Sided Multilayers 

@ Printed Through Holes 

@ Resistors on Dielectric 

@ SMT and/or Chip-And-Wire 

@ CO2 Laser—Scribe & Drill 


~ @ YAG Laser—Active/Passive Trim 


@ Automated Isolation/Continuity 
Testing 
@ And, more. Much more. 


From simple one or two layer commer- 
cial parts to the most complex designs, 
we build in quality, performance, and 
reliability to meet the most demanding 
applications. Call us with your require- 
ments. We‘ like to talk with you. 





iy Hybridyne Inc. 


2155 North Forbes Blvd., Tucson, AZ 85745 
(602) 629-0001 FAX (602) 791-3899 


CIRGLE NO. 100 
EDN May 27, 1993 = 93 








Switchmode 
Made Easy 


















































Switchmode power supply design 





























































































































@ Guaranteed 1AMP output 
current 















































is easy with our new UC2575, 
































































































































UC2576 and UC2577 Switchers. 


With a few external parts, you 


























can implement step up and step 
down voltage regulators easily 
using just one switch. 7 
Step up to higher efficiency and performance, 
and step down to lower parts count and cost. For 


samples and application information, give us a call 
today - it's that easy. . 


qf OISTERED Finn, 
1.S./1SO 9000/EN 29000 


QUALITY SYSTEM 


(603) 424-2410 


7 Continental Blvd., Merrimack, NH 03054 
FAX (603) 424-3460 





Power Switchers From Unitrode 


@ 3AMP UC2576 available 


Do 5V output, +/-3% max over 
, line and load conditions 


@ >80% Efficient 


@ Wide input voltage range, up 
to 60V 


Standard and high voltage varieties in adjustable 


and fixed 5V, 12V, and 15V output versions 
@ Minimal external component count 


@ Plug in compatible with LM2575, LM2576 and 
LM2577 series 


INTEGRATED 
CIRCUITS 


=m UNITRODE 


CIRCLE NO. 77 
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EDN-PRODUCT UPDATE 


Sub-$1000 ADC boards 
operate at up to 1M samples /sec 


The $995 price is the most obvious 
feature of the Win-30D, a 1M- 
sample/sec, 12-bit, 16-channel data- 
acquisition board with 24 digital I/O 
lines from United Electronic Indus- 
tries (UEI). Other boards that offer 
comparable speed and resolution 
cost between $2395 and $2995. 
Price is not the Win-30D’s only no- 
table feature, though. The board 
uses the repeat-string (REP INSW) 
instruction of a host 80386 or i486 
»P to transfer conversion results to 
memory at 1M samples/sec. In this 
mode, the board uses only 30% of 
the CPU’s cycles. An attempt to 
make DMA transfers at that speed, 
even in 256-channel bursts, would 
use over 100% of the CPU cycles. 
(That is, the board would have to 
slow down to 909k samples/sec. ) 
According to UEI, only one other 
data-acquisition board supplier, 
Computer Boards Inc (CBI), makes 
a unit that supports REP INSW. 
The CBI CIO-DAS16/330i runs at 
330k samples/sec, offers program- 
mable gain, and lists for $799. Of 
late, CBI has been using the slogan 
“DMA is dead.” UEI feels that re- 
ports of DMA’s death are exagger- 
ated. That is why the Win-30D sup- 
ports 2-channel, 16-bit DMA as well 
as REP INSW. (Despite CBI’s as- 
sertion about the death of DMA, its 
CIO-DAS16/330i supports single- 
channel DMA—to provide compati- 
bility with competitive boards.) 
The Win-30D can perform DMA 
transfers either one reading at a 
time (the maximum rate is about 
200k samples/sec) or in 256-channel 
bursts. With data packing, burst- 
mode transfers can proceed at the 
ADC’s full 1M-sample/sec speed 
while using only about 80% of the 
host CPU’s cycles. The 909k-sam- 
ple/see rate mentioned earlier was 
achieved without data packing. 


Although data packing is rather 
straightforward, data-acquisition 
boards don’t use it widely. With 
data packing, a board like the Win- 
80D, which plugs into the 16-bit 
ISA bus, puts four 12-bit values 
into three 16-bit memory locations, 
rather then putting the values into 
four locations and wasting four bits 
of each. Unpacking is handled by 





At the click of a mouse button, the MS-Windows-based Status /Windows software supplied 


was the first data-acquisition board 
to use a DSP chip in this manner. 
DSP wPs appear particularly well 
suited to managing data acquisition. 

If REP INSW can so outperform 
DMA, why isn’t DMA dead? Ac- 
cording to UEI, the reason is the 
complexity of the software you need 
to control REP INSW operations. 
The firm has addressed that prob- 








with UEI’s Win-30D board performs a number of functions, including exporting data in a 


spreadsheet format. 


the software driver when it re- 
trieves data from the host memory. 

The UEI board uses an AD-2105 
DSP wP (from Analog Devices, 
Norwood, MA), but not to perform 
DSP operations. The DSP IC man- 
ages housekeeping functions, such 
as implementing channel lists. The 
$795 DI-200, a feature-laden 83k- 
sample/see board announced in 
January by Dataq Instruments, 


lem, though, by creating software 
drivers. The Win-30D will ship with 
drivers (written in C) that work 
with any MS-Windows high-level 
language supporting dynamic-link 
libraries; in other words, with all 
Windows languages that UEI is 
aware of. UEI will ship the driver 
source code with the boards. But 
though the code is fully commented, 
the comments are too terse to form 
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Make Your Vote Count! 


EDN's 1993 Innovation and Innovator of the Year 
Awards Competition is heading into the final stage - 
reader voting. This is the time where EDN's 161,000 
readers get to vote on who they think are the most 
innovative products and people of 1993. 


The June 24th issue of EDN 
Magazine will include the 
ballot where you can cast your 
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Vote for EDN's Innovation 
and Innovator of the Year 
in the June 24th Innovation 
Ballot Supplement. 





vote for the industry's best. 
Within that issue, there will be 





short features on the finalists to 
help you make your choice. 








Win a Free Scopemeter from 
John Fluke Manufacturing! 
Not only do you get to choose the 
winners, but you also have a 
chance to be a winner yourself! 
By filling out the innovation 
ballot, you are automatically 
entered in a drawing fora 
90-Series Scopemeter from 
John Fluke Manufacturing! 
Valued at $1995, the 
Scopemeter provides all the measurement functions 
many engineers need. John Fluke's Scopemeter was the 
1992 Innovation of the Year Grand Award Winner in 
the Test & Measurement category. 


By sending in your ballot, you are automatically entered 
in a random drawing to be held on August 15. Winners 
will be notified by mail. So watch for the June 24th issue 


and make your vote count! 
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a good tutorial on how to write such 
drivers. 

In addition, drivers for the Win- 
dows versions of LabView (from 
National Instruments, Austin, TX) 
and Labtech Notebook (from Labo- 
ratory Technologies, Wilmington, 
MA) will accompany the board, as 
will a Windows application called 
Status/Windows. This data-acquisi- 
tion program even does FFTs on 
the host CPU and exports data both 
via the Windows clipboard and in 
spreadsheet formats. Also accom- 
panying the board will be a demo 
program (with source code) and a 
calibration program. All of the soft- 
ware is compatible with MS-Win- 
dows V3.1 and Windows-NT. 

Over the next four months, UEI 
will introduce additional boards in 


| the Win-30 family, including 12-bit 


units with simultaneous sample/ 
hold (4 and 16 channels—$1195 and 
$1495) and 16-bit units that convert 
at 150k samples/sec (from $995). 
There will also be 12- and 16-bit 
boards that offer software-pro- 
grammable gain. In each ADC word 
length, you will be able to choose 
boards that offer gains of 1, 2, 4, 
and 8 or 1, 10, 100, and 1000. When 
16-Mbyte single-in-line memory 
modules become available, UEI will 
announce a plug-on card that ac- 
commodates 64 Mbytes. (On 1M- 
sample/sec boards, 64 Mbytes store 
32 sec of data without packing.) 
With the plug-on card installed, the 
adjacent slot will accommodate only 
a half-length board.—Dan Strassberg 

United Electronic Industries Inc, 
Watertown, MA. Phone (800) 829- 
L632; (617) 924-1155. Fax (617) 924- 
1441. Circle No. 381 

Computer Boards Inc, Mans- 
field, MA. Phone (508) 261-1123. 
Fax (508) 261-1094. Circle No. 382 

Dataq Instruments Inc, Akron, 
OH. Phone (216) 668-1444. Fax 
(216) 666-5434. Circle No. 383 


JPL and STI are bringing high 





ak tO Ear n-pasead. 
deep space communications 

The difficulty in receiving and 
processing data sent from space- 
craft in the far reaches of the solar 
system lies in the weakness of the 
signals. A significant portion of 
the priceless scientific information 
these probes send to the Earth- 
based Deep Space Network is lost 
due to radio frequency interference 
here on Earth. 

With high temperature super- 
conductors (HTS) now within the 
sphere of practical and available 
technology, the Jet Propulsion 
Laboratory turned to Super- 
conductor Technologies Inc. 
(STI). We delivered, on time, an 
HTS device that will salvage the 
ultra-weak signals by filtering out 
the out-of-band RFI. 
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advantages in commercial _ 


applications. 
JPL had explored possible 


candidates for input RFI filters, but 


. the resulting tradeoffs in 
Re insertion loss, bandwidth, 


and size left no 
acceptable nar- 
rowband option. 
As an example, a 
cavity filter with 

a 2% bandwidth 
would have at 
least 1.6 dB inser- 
tion loss, at a size 
of-3" x-0.5" *08F 
STI’s stripline filter achieves less 
than 0.5 dB insertion loss over the 
entire 2% bandwidth, with ultimate 
rejection of -75 dBc. (The mini- 
mum insertion loss is 0.3 dB.) 
It measured only 1.5” x 
0.67" x 0.5"— about half 
the size of the narrow- 
band cavity filter. 












commercial 
satellite manu- 
facturers to 
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temperature superconductor 





2 panels and cheaper ampli- 
fiers, greatly reducing launch costs. 
Of course, the HTS advantage 
goes far beyond satellite commu- 
nications. A rapidly growing num- 
ber of radar, instrumentation, EW, 

and computer manufacturers are 
using STI’s HTS solution to expand 


the boundaries of performance. 





Integrate STI’s HTS into your 
world of compo- 
nent and system 
development. 

Give your world 
of component and 
system develop- 

ment a decisive 
performance 
boost. As part of 
your development 
team, STI will 
provide the HTS 
materials you need: films, circuits, 
resonators, filters, delay lines, 
oscillators, subsystems, multichip 
modules...Plus a custom HTS 
circuit fabrication department that 
will build your designs from masks 
to packaged circuits. 





Communicate with STI today. 


Discover for yourself how HTS 
applications have become practical 
and down-to-earth. Call STI’s 
Joe Madden at (805) 683-7646. 
Or write 460-F Ward Drive, 

Santa Barbara, CA 93111-2310... 
FAX (805) 683-8527. 


SUPERCONDUCTOR 
TECHNOLOGIES 


Making HTS a practical reality. 
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EDN-PROCESSOR UPDATE 


80€51 microcontroller incorporates 
4 kbytes on-chip flash memory 


Dever ROM-based, sin- 
gle-chip microcontroller (wC) 


applications can get tricky for fast- 


turnaround projects. It takes time | 


to schedule ROM production, and 
the on-chip ROM code had better 
be right. With on-chip flash mem- 
ory, you can create your own pro- 
gram and change it. Even better, 
you can change portions of code or 
fixed data for application needs, 
such as inputing access codes or 
holding key dynamic data. 

Now you can get a flash-memory 
80C51 from Atmel. The AT89C51 
represents Atmel’s first step into 
the 80C51 wC market. The chip is 
compatible with the standard Intel- 
designed MCS-51 architecture, and 
substitutes 4 kbytes of flash mem- 
ory for on-chip ROM. 

The cost of a flash part is more 
expensive than that of a ROM part, 
but you can use flash parts for appli- 
cations that demand changeable, 
nonvolatile on-chip memory. Addi- 
tionally, you can use flash chips for 
debugging and for prototyping. 
With flash, you can change the on- 
chip program code without having 
to remove the wC from the target 
board, which requires some special 
logic. Or you can remove the chip 


-AT89C51 8-b 
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and reprogram it on a standard 12V 
device programmer. 

The wC has a program life of 10 
years. You can erase and write to 
it 100 times. For secure operations, 
the flash memory has built-in lock 
protection. When programmed prop- 
erly, you cannot read the flash-mem- 
ory contents without using MOVC 
instructions. Also, you cannot fur- 
ther reprogram the flash memory. 

You can write and read code data 
to or from the flash memory. You 
can also erase the entire memory 
prior to filling it. Before modifying 
the memory, you must set the VPP 
select code, which defines 5 or 12V 
operation, by writing one of two 
values to an SFR location. : 

A write to the flash memory is 
self-timed; it takes about 1 wsec. 
You set up the data and address, 





and then pulse the ALE/PROG* . 
line to write the byte into memory. 
You poll the data lines for end-of- 
the-write cycle. The data is re- 
versed for reads until the write is 
completed, then true data is valid 
on all output lines. 

The AT89C51 is a fully static de- 
sign. Clock rates run out to 20 MHz, 
but can be dropped back to de to 
reduce power consumption while 
waiting for the application process- 
ing to resume. Or you can drop 
power dissipation by dropping into 
idle or power-down modes, which 
cut power by turning off peripher- 
als or the oscillator itself, 
respectively.—Ray Weiss 

Atmel, San Jose, CA. Phone 
(408) 441-0311. Fax (408) 436-4300. 

Circle No. 386 
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The Atmel AT89C51 is a standard 80C51 with on-chip flash memory. You can change 








that memory (up to 100 times) on the target board with only V,, voltage. 


TlIs New FPGA Delivers Tomorrow’s 
esign Technology Into Your Hands 








UP TO 75MHz PERFORMANCE AT LOWEST COST 


a how the new TPC1225 can 


satisty your logic integration needs 


@ HIGH LOGIC INTEGRATION 


2500 Equivalent gates with 85% 
utilisation (One ’1225 can replace 20 


@ LOWEST COST 75MHz standard PALS or 80 TTL logic devices) 


PERFORMANCE 
The new TPC1225 combines lu CMOS 


with the unique antifuse architecture to 
achieve the best in price and 
performance. Suggested resale price 
£39.00 in 100 piece quantities 


@ LOW POWER CONSUMPTION 


5 x Less power consumption than other 
CMOS PLDs (71225 running at 20MHz 
70% utilised = 300mw) 





HIGH I/O AVAILABILITY 


& LOW COST DESIGN ENTRY 83 User I/Os 


__ Low cost development systems now start 

at less than £600.00. The TPC1225 and 
FPGA development systems are 
available now from your local distributor 





For Your Free FPGA 
Data Book Circle The 


final design to silicon in less than a day Reader Enquiry Number INSTRUMENTS 





@ FAST ROUTE TO MARKET 
TI FPGAs can be implemented from 
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| ° JDC - PHP 


With the growing demand for wireless communication products, you need an IC 
supplier with devices that know no boundaries. 


That's exactly what you get with our wireless communication ICs. They are 
leading-edge, highly integrated devices that make it easy for you to design smaller, 
higher performance products. 






It's possible because our THRUST PRODUCTS 
0) \\(om g1e)\\ FUNCTIONAL 
ICs are designed to meet DESCRIPTION SPREAD 
all the key standards of FiGHzLNa/Mixer 
the world, including the 
standard of excellence. 
Oe: 
Which is why de- 
signers from all parts 
of the world choose us. a 
They benefit from our 
ears of experience 
aReRe 7 
delivering innovative 
ICs for voice and data 
Dene 
communications. oo 
These ICs include 


A sampling of our system solutions and the standards they support. Package options include 


b 101 SO, SSOP (both pictured below) and DIP. Philips Semiconductors manufacturing facilities 
oth analog and digital worldwide are certified to ISO9000 standards. Mil standard 883 products are available. 
solutions in our powerful 


bipolar and QUBiC BiCMOS processes. Plus 
low-voltage, low-power RF and baseband ICs so 
your designs run longer on fewer batteries. 











And we offer one of the world’s smallest packages— 
our SSOP (Shrink Small Outline Package). With it 


you can design products that are more portable than ever. 


So before you map out your next wireless design, be sure to include the highest 
standard in ICs. 


Then you'll see why we have a world of innovative ICs on hand for your next 
wireless design. 


USA, call: 1-800-447-1500, ext. 1010D 
Europe, fax: 31-40-724825 


PHILIPS © 





PHILIPS 


EDN May 27, 1993 = 103 











LAST YEAR, IT W 
jopay, IT's ONE 





The unique 
design of our 7000 
Series has helped 
us make millions. 

Today, the 7000 
Series is the broad- 
est line of high 
quality, low cost 
disk drives for PCs. 
And with over 
8 million units 
shipped, it’s also the 
most successful. 

What makes us 
so prolific? Very few 
parts. The result is 
improved reliability: 
And high volume 
manufacturing. (In 
fact, we bring one 
of these babies into 
the world every 8 





seconds.) oe — ei‘! CO 

Something else Available in 130, 213, 245 and 345 MB capacities, the 7000 Series drives are available in either AT°IDE or SCSI formats. | 
to keep in mind reliable drive, you backs their prod- —_ a customer has a 
when you specify also get a reliable ucts like Maxtor. —_ problem, we'll fix it, 
a 7000 drive: Not — disk drive company No one. no questions 


only do you geta _ The fact is, no one For example, if | asked. And only 
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AS ONE OF A KIND. 
OF EIGHT MILLIO 











Maxtor offers a innovative repair © share our millions 

No Quibble” and exchange with you. For more 

Service policy The — program. 211 River Oaks Parkway, San Jose, CA 95134 INformation, call 

industry’s most Wedd like to ct Maoccopontion ™—-J-800-4-MAX TOR. 
CIRCLE NO. 48 
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Natural and manmade noise can 


issault your design from all quarters. 


You can reduce the racket by outfittin 
your design with powerful armor. 
(Photo courtesy Burr-Brown Corp) 
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ENSITIVE CIRCUITS 


CHARLES H SMALL, Senior Technical Editor’ 





What’s new in noise is the in- 


S hat' ee I cient noise problems associated with 
creasing number of engineers o, what s new in the Way oF noise: 


analog design, digital design, and 


who have to deal with noise who Has Boltzman's constant changed? “mixed-signal” (analog and digi- 
didn’t before. For example, two Has copper gone superconducting? tal) design. Fig 1 also shows the 
hot applications are fraught with ° 9 analysis methods needed to char- 
new noise problems for the un- Has the des of Mumetal dropped: acterize each noise problem, as 
wary engineer: digital logic run- No, but natually OCCUrTINg Nose well as possible corrective steps 
ning at clock speeds over ~30 continues to be just as nasty you can take. 


MHz and higher-resolution, ° 

higher-speed analog-to-digital or i problem _ vidbses and electrical signal-to-noise (S/N) ratio, and 
digital-to-analog converters devices stil generate plenty harmonic-distortion specs for 
(ADCs and DACs). Fig 1 offers of manmade noise. various examples of high-speed 
a comprehensive breakdown of signal processing where such 


Table 1 lists the bandwidth, 








Fig 1—Using this chart, you can relate the different types of IC design to their associated problems and solutions (courtesy Meta-Software). 
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Noise VS Sensitive Circuits 


advanced converters are needed. 

Fig 2 shows the S/N ratio you 
can expect to achieve with various 
pe-board techniques. A board with 
no ground plane provides a pitiful 
S/N ratio; a board with power and 
ground planes plus metal shields for 
sensitive components achieves the 
best S/N ratio. Obviously, as the 
board’s S/N ratio increases, so does 
its price. Therefore, you may find 
Table 1 and Fig 2 helpful when you 
must convince your boss to author- 
ize an expensive, multilayered pc 
board. 

Luckily for digital and mixed- 
signal designers, analog designers 
have developed design practices 





Fig 2—You can kill radiated noise at its 
source on your pc board. Dotted lines repre- 
sent the substrate; solid lines represent 
ground and power planes. The final IC has 
a 5-sided, metal shield around it (courtesy 
shielding experts Instrument Specialties). 
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and tools that blaze a path to follow. 
Now designers in other fields may 
or may not have to handle all of the 
problems that analog designers 
must. Certainly, designers working 
with high-resolution DACs and 
ADCs face all the traditional noise 
problems plus some noise problems 
unique to converters. Digital de- 
signers, on the other hand, need to 
worry only about a subset of all 
noise problems—mostly ground 
bounce (a form of power-supply cou- 
pling) and transmission-line effects. 
Noise is simply any unwanted 
signal. Noise comes from natural 
sources such as the thermal motion 
of electrons, electrons flowing in a 
wire, or various solid-state phenom- 
ena. Manmade noise can also sneak 
into sensitive circuits. Noise on 
power-supply lines and crosstalk 
between two lines are examples. 











The three noise sources you need 
to be most concerned about are de- 
vice, conducted, and radiated noise. 
Examples of device noise are a re- 
sistor’s thermal noise, a transistor’s 
shot noise, and an op-amp’s 4 noise. 
If your design requires some form 
of isolation from the outside world 
(magnetic, capacitive, or opto isola- 
tors), device noise could also come 
from modulation- or demodulation- 
ripple, jitter, or optical-device 
noise. High-performance convert- 
ers can pick up noise from their ref- 
erence-voltage source and distor- 
tion from jittery clock sources. 
ADCs’ internal sampling circuitry 
and digital-output circuitry can in- 
troduce noise into power-supply 
lines. 

Conducted noise comes in on the 
conductive paths that connect to 
your design. It can appear on the 





Fig 3—This model of an amplifier contains all possible noise sources. Savvy designers 
leave out insignificant noise sources to speed simulations. 


power-supply lines, on your de- 
sign’s input lines, or between the 
grounds of isolated systems. Con- 
ducted noise can be a self-inflicted 
wound if you do not pay attention 
to grounding and signal runs on 
your pe board’s layout. Grounding 
is especially tricky for mixed-signal 
designs because your analog and 
digital grounds must perforce meet 
at the ADC or DAC and not just 
at the power supply’s terminals. 

Radiated noise occurs in the 
space around your device. Every- 
thing from sunspots and nuclear ex- 
plosions down to your company’s 
elevator and coffeepot generate ra- 
diated noise. 

Digital engineers working at 
lower clock frequencies have taken 
advantage of their devices’ high 
noise immunity to enjoy a vacation 
from noise problems. And their 
digital design tools’ rudimentary— 
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or missing altogether—noise-analy- 
sis capability reflects digital de- 
signers’ lack of concern. But no 
longer. Increasingly, digital design- 
ers must perform accurate analog 
analyses and simulations of their 
designs and use analog-style prac- 
tices when laying out their pe 
boards. 

To understand how to inject noise 
judiciously into a device model, con- 
sider the classic op amp in Fig 3, 
which shows all possible input noise 
sources, including Johnson noise in 
the circuit’s resistors, as well as the 
equation for calculating output 
noise, Voy. Analog designers make 
key simplifications to this model for 
various applications. For example, 
if resistances are above 5000, they 
ignore the resistors’ Johnson noise. 
For voltage-feedback circuits, the 
major noise source is input voltage 
noise. Similarly, for current-feed- 





back circuits, input-current noise at 
the inverting input is the most im- 
portant source. In each case, savvy 
designers leave out less-important 
noise terms in order to speed Spice 
simulations. 

In the mixed-signal world, to 
simulate ADCs and DACs accu- 
rately, you should inject noise into 
analog lines and onto reference- 
voltage inputs. The same technique 
can add jitter to phase-locked loop 
simulations (Ref 3). If your version 
of Spice does not have noise 
sources, you can enter random val- 
ues into a Spice PWL table to cre- 
ate your own random-noise source. 


Analog behavior of the digital 


Fig 4 shows a not-so-subtle ecandi- 
date for simulation in current digi- 
tal designs: a distributed clock line. 
The Spice subcircuit in Fig 4(a) cal- 
culates the distributed inductance 


Fig 4—A distributed clock line is a good candidate for simulation. The Spice program in (a) calculates parameters from the line’s length 
(LEN). The results of simulating clock pulses with and without a series-terminating resistor appear in (b) and (c), respectively (courtesy 
Intusoft). 
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Noise vs Sensitive Circuits 


Fig 5—Older versions of Spice, which lack built-in transmission-line models, require elaborate circuits, such as this one, to model 


coupled transmission lines. 


and capacitance of the clock line 
from its length (LEN). The graphs 
in Fig 4(b) and Fig 4(c) show the 
simulated results of running with- 
out and with a series termination 
of 68 pF and 330 (and with a 330 


Ideal Line. 
{b] ue) ,. 


U(distrib) © U¢lumped) 


- U¢ideal) 
Time 
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source resistor in both cases). These 
simulations assume that all ICs pre- 
sent a 7-pF load to the clock line. 
Without accurate models of the in- 
dividual devices, the simulation is 
only an approximation, and deter- 


Distributed Model 
i (green) 


__Lumped Model 
(red) 
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L 


Fig 6—A simple delay model has the inherent shortcoming of only handling reflections 
(blue trace). The lumped model gives a somewhat better approximation, but still has 
some inaccuracies (red trace). The distributed model (green trace) can simulate lossy 
transmission lines in a fraction of the time needed for the lumped model without the 
spurious oscillations intrinsic to the lumped model (courtesy MicroSim). 
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mining clock skew accurately is par- 
ticularly difficult. 

Usable models of digital devices 
may soon be available, however. 
Following a route analog-device 
companies began treading several 
years ago, Intel’s IBIS program 
hopes to convince digital-device 
companies to give away Spice mod- 
els of their devices. Digital-IC 
makers will not be releasing Spice 
models out of sheer kindness; their 
customers’ management increas- 
ingly requires digital engineers to 
perform a successful Spice sim- 
ulation before signing off a digital 
design. 

But IC makers have a tricky 
problem to solve before they can 
give away Spice models without 
also giving away the farm. An accu- 
rate Spice model can also reveal 
proprietary design information to 
the IC makers’ competitors. This 
desire to protect company secrets 
explains why not all of the analog- 
device models released so far are 
100% complete. For example, some 
lack noise-simulating capability al- 
together. 

Intel states that the IBIS pro- 
gram is a solution to this confiden- 
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INTRODUCING MICRO-CAP IV: 
MORE SPICE. MORE SPEED. 
MORE CIRCUIT. 


PC-based circuit analysis just became faster. 


More powerful. And a lot easier. Because 
MICRO-CAP IV is here. And it continues a 
12-year tradition of setting CAE price/ 
performance standards. 


Put our 386/486 MICRO-CAP IV to work, 
and you'll quickly streamline circuit creation, 
simulation and edit-simulate cycles — on circuits as large as 





from SPICE 2G.6 models plus extensions. Compre- 
hensive analog behavioral modeling capabilities. 

A massive model library. Instant feedback plotting 
from real-time waveform displays. Direct schematic 
waveform probing. Support for both Super and 
Extended VGA. 


AG Analysis And the best is still less. At $2495, MICRO-CAP 


outperforms comparable PC-based analog simulators — even 


10,000 nodes. In fact, even our 286 version delivers a quantum —_ those $5000+ packages — with power to spare. Further, it’s 


leap upward in speed. Because, for one thing, MICRO-CAP IV 
ends SPICE-file-related slowdowns; it reads, writes and 
analyzes SPICE text files and MC4 schematic files. It also 
features fully integrated schematic and text editors. Plus an 
interactive graphical interface — windows, pull-down menus, 
mouse support, on-line HELP and documentation — that 


boosts speed even higher. 


Now sample MICRO-CAP IV power. It comes, for example, 
CIRCLE NO. 142 EDN May 27, 1993 = 111 


available for Macintosh as well as for IBM PCs. Write or call 
for a brochure and demo disk. And experience firsthand 
added SPICE and higher speed — on larger circuits. 


Sunnyvale, CA 94086 
(408) 738-4387 FAX (408) 738-4702 
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tiality problem and that IBIS mod- 
els will provide a usable model for 
engineers without compromising 
the device makers’ secrets. Details 
of the IBIS program are still 
sketchy. Right now, Intel’s only ex- 
ample of IBIS models is in its “Pen- 
tium Processor Open Design 
Guide,” Chapter 17. For a copy, 
phone (800) 548-4724 and ask for or- 
der number 297267-001 (no charge). 

Two transmission-line simulator 
companies, Integrity Engineering 
and HyperLynx, already support 
IBIS. 


Transmission-line effects 


After getting device models, you 
need some mechanism for hooking 
them up that accounts for transmis- 
sion-line effects if your clock speeds 
are over ~30 MHz. Fig 5 shows 
how to simulate a lossy transmis- 
sion line using an earlier version of 
Spice (Ref 2). UC Berkeley and 
Spice vendors have been busily add- 
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ing these capabilities to Spice. UC 
Berkeley also includes a handy util- 
ity for setting up transmission-line 
circuits, which can be messy and er- 
ror-prone to set up manually. (The 
Z\Pfile SR506Z.ZIP, posted on the 
/freeware Special Interest Group of 
the EDN Readers’ BBS, contains 
listings for both Spice simulations. ) 

MicroSim’s transmission-line 
models for its version of Spice, 
pSpice, handle not only delay and 
reflections, but also loss and disper- 
sion. A simple delay model has the 
inherent shortcoming of only han- 
dling reflections (blue trace in Fig 
6). The lumped model gives a some- 
what better approximation, but as 
the red trace in Fig 6 shows, still 
has some inaccuracies. The distrib- 
uted model (green trace in Fig 6) 
can simulate lossy transmission 
lines in a fraction of the time for 
the lumped model without the spu- 
rious oscillations intrinsic to the 
lumped model. These models, which 








HIGH DENSITY BOARD-TO-BOARD 
CONNECTOR PROVES IDEAL 
FOR DOWNSIZING PC’s 































Developed for downsizing personal computers 
and workstations, Hirose Electric (U.S.A.) Inc., is 
providing its 3200 series of high-density interface 
connectors (board-to-board) with 0.8mm contact 
spacing and 152 positions. 

The new 3200 series connector offers two rows of 
contacts with 0.8mm contact pitch. Its low profile is 
only 5.5mm from the PCB with a reliable two point 
contact pin. 

For further information, contact the sales 
department, Hirose Electric (U.S.A.), Inc. 
(805) 522-7958 or fax (805) 522-3217. For 
instant fax catalog information: 1-800-879- 
8071, ask for #8004. 
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DUAL SLOT MEMORY CARD 
CONNECTOR SERIES 














Hirose Electric has developed the IC6 series of 
dual slot memory card header connectors which 
meet the needs of two cards per device, which is 
especially important to mobile computer designers 
who need to meet PCMCIA 2.0, and JEIDA Version 
4.1 requirements. 

The IC6 employs SMT compatible material and 
accepts Type I or Type II cards for insertion in 
either slot, while Type III cards (10.5mm thick) can 
be inserted in the upper slot. 

Kjectors are provided for each slot and standoffs 
are available (either none, or 2.2mm and 5.0mm). 
Grounding contacts to mate with PCMCIA ground- 
ing clips are available. There are two locking 
lengths (1.6mm = .062" board). The IC6 is offered 
in a low profile of 11.6mm (two slot height). 

For further information, contact Hirose Electric 
(U.S.A.), Inc. (805) 522-7958 or fax (805) 522- 
3217. For instant fax catalog information: 1- 
800-879-8071, ask for #8005. 
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RUGGED, DEPENDABLE 
CIRCULAR CONNECTORS 















is designed to be rugged, dependable and to afford 
rapid, error-free mating and unmating even in the 
most adverse situations. The HR10 series is provid- 
ed with three shell sizes (7 mm, 10mm, and 13 mm) 
and with insert arrangement from 4 to 20 contacts. 
Crimping type and PC mounting type have been 
added to the series. In-line receptacle jack is also 
available, as are crimp or solder contacts. 

Contact Hirose Electric (U.S.A.), Inc. (805) 
322-7958 or fax (805) 522-3217. For instant 
fax catalog information: 1-800-879-8071, ask 
for #1001. 
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The HR10 Snap-Lok™ circular connector family 


1.00mm FFC/FPC SMT CONNECTORS 




















With =the; 
ever increas- | 
ing need for | 
higher density 
and SMT inter- | 
connect sys- © 
tems, Hirose is | aie wl 
now providing its FHIOA series with 1.00mm 
(0.039) center line FFC (flexible flat cable) and 
FPC (flexible printed circuit) zero insertion force 
(ZIF) SMT connectors. 

Available with 6 to 30 pins, Hirose’s FH10A series 
has a miniature profile 3.00mm high. ZIF allows for 
ease of conductor insertion. 

Contact Hirose Electric (U.S.A.), Inc. (805) 
522-7958 or fax (805) 522-3217. For instant 
fax catalog information: 1-800-879-8071, ask 
for #5004. 
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MEMORY CARD CONNECTOR UPDATE III 
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ost-effective PCMCIA cards, the design 
engineer’s newest packaging tool for providing 
compact memory and 1/0 capability, are 

fast becoming a reality in today’s slim 
electronic products. 


Hirose offers 68-pin PCMCIA card and 
88-pin DRAM connectors to utilize 
with Mask ROM, EPROM, 
EEPROM, OTPROM, Flash 
memory, SRAM or even IC 
DRAM memory cards 


Hirose connectors are 
designed to include features 
which prevent ejection by 
vibration and give smooth 
and accurate insertion. 


Our 3200 series of shielded I/0 
connectors is available in 15- 
positions for PCMCIA applications. These 
durable connectors meet the PCMCIA I/0 require- 
ments for 5000 mating cycles. They are ideal for LAN 
and FAX/modem applications and will fit ina type I card. 


Shown in the 
window is the IC6 
series of dual slot 
PCMCIA card header 
connectors for Types 
I, I] and III cards. 


Ask us about our 

new surface mount 

Type III male header 
and take advantage of 
Hirose’s proven worldwide experience. 








Hirose Electric (U.S.A.), Inc. 

2688 Westhills Court, Simi Valley, CA 95065-6235 
(805) 522-7958 ¢ FAX (805) 522-3217 ¢ For instant fax 
catalog information: 1-800-879-8071. Ask for #8002 


nnect with Memory 
Technology. . . 
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can define resistance and capaci- 
tance parameters as general Lap- 
lace expressions in the distributed 
model, also model frequency-de- 
pendent effects such as skin effect 
and dielectric loss. 

Simulator designers extending 
their tools from analog to digital 
don’t have as hard a job as you 
might think. For example, a hand- 
ful of postprocessing commands en- 
tered into the “calculator” window 
of Cadence’s Analog Artist yields 
the noise-figure plot in Fig 7. 

Often, designers working in dif- 
ferent realms use different terms 
for the same thing, as Table 2 
shows. Fig 8 shows Harris’ Fas- 
track simulator analyzing a low- 
noise, npn-transistor, UHF circuit. 
One plot shows the circuit’s noise 
voltage in V/V Hz, and the other 
plot shows the circuit’s noise figure 
in dB. The math for simulating the 
circuit is exactly the same for both 
outputs; only the final calculations 
and formatting differ. 


PC-board layout 


Designing systems that have no 
noise problems doesn’t end with cir- 
cuit design; pc-board layout is an 
important part of any analog, high- 


SSRN gh PARR RE RNS 
R ets Biter ARN Lakes Bet Options 


Fig 7—Adapting the output of a simulation run to different design- 
ers’ needs is often just so much post processing, as the formula 
for noise in the “calculator” box shows. 
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Table 2—Comparison between dynamic-range 
terms for mid- and high-frequency systems 


Mid-frequency 
Harmonic distortion 
Total harmonic distortion 
Total harmonic distortion plus noise 
Signal-to-noise ratio 
Spurious free dynamic range 





speed digital, or mixed-signal de- 
sign. Good pc-board layout for 
noise-sensitive circuits begins at 
the prototype stage. You must pay 
just as much attention to supply de- 
coupling, component placement, 
and signal runs in your prototype 
as you do in your final product. 
Never use sockets or digital proto- 
type boards for the sensitive analog 
portions of your design. Instead, 
use a double-sided, copper-clad 
board and hand wire the compo- 
nents. 

When you move from prototype 
to production pe boards, do not let 
a CAD program lay out your mixed- 
signal board as if the design were 
a low-speed digital pe board. Such 
a layout will no doubt have a pleas- 


High-frequency 
Harmonic distortion 
Total harmonic distortion 
Signal-to-noise ratio plus distortion 
Signal-to-noise ratio without harmonics 
Spurious free dynamic range 
Intermodulation distortion (IMD) 
Third-order IMD intercept 


ing symmetry and rivulets of neatly 
parallel traces, but the component 
placement and signal runs will prob- 
ably be all wrong. 

Digital designers can uninten- 
tionally let noise gremlins loose in 
their mixed-signal designs by speci- 
fying a switching power supply. 
Switching supplies can be potent 
sources of radiated and conducted 
noise. If you can’t afford a linear 
supply, consider shielding your 
switcher and filtering its outputs. 

Fig 9 shows such a simple filter. 
The inductors can be no more than 
simple ferrite beads. The filter’s 
values depend on your circuit and 
switching supply; values that cancel 
noise from one supply could reso- 
nate with the noise from another 





Fig 8—This simulator has formatted the output from one run two 
ways: as noise voltage for low-frequency designers and noise 


figure for high-frequency designers. 





Supplies for your 





3 volt diet 


If you're struggling with a 3 volt logic diet, and the lower power 
consumption and dissipation which it promises, remember the 
importance of your power source. Because an effective design can 


so easily be ruined by a hungry, inefficient power supply. 


Peace of mind comes from the new PKE 4210 on-board DC/DC Other modules in the PKE 
range inciude UL 
: {eer : recognized and CSA 
converter from Ericsson. The 78% efficient module delivers a bis 25 to 30 Watt 


DC/DC modules, with up 


regulated, adjustable 3.3 volt output from a package just 10.7 mm to 3 output voltages. 


a5 





(0.42 inches) high and 76 mm (3 inches) square. It’s rated at 25 Watts 
at an ambient 75 °C, or 20 Watts at 85 °C, and it runs on any 48 volt 
or 60 volt system with board spacing down to 0.7 inches. 

Add to this an input-to-output isolation of 1,500 V dc, and an 
MTBF of over 200 years at 45 °C, and you'll see why this new 
converter represents the very best in miniature power technology. 

The new PKE 4210 from Ericsson makes dieting easy. Call us for 


the full facts. 


France: Ericsson Components Europe, Guyancourt, Tel: +33-1-30 64 85 00 Fax: +33-1-30 64 11 46 
Germany: Ericsson Components Europe, Neu-Isenburg, Tel: +49-6102-200 50 Fax: +49-6102-20 05 33 
Great Britain: Ericsson Limited, Components Division, Swindon, Tel: +44-793-48 83 00 Fax: +44-793-48 83 01 
Hong Kong: Ericsson Components, East Asia, Wanchai, Tel: +852-519 23 88 Fax: +852-507 46 84 

Italy: Ericsson Components Europe, Milano, Tel: +39-2-33 20 06 35 Fax: +39-2-33 20 06 41 

Norway: Ericsson Standard Components A/S, Nesbru, Tel: +47-2-84 19 05 Fax: +47-2-84 19 09 

Sweden: Ericsson Components AB, Stockholm, Tel: +46-8-757 43 84 Fax: +46-8-757 44 21 

United States: Ericsson Components, Inc. Richardson, TX, Tel: +1-214-997-6561 Fax: +1-214-680-1059 
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Noise VS Sensitive Circuits 


supply. Beware of unannounced 
production changes on the part of 
your power-supply maker. Insert 
language in your quote that re- 
quires the power-supply maker to 
notify you of any changes, or you 
may find that your carefully engi- 
neered power-supply filter has 
suddenly become strangely ineffec- 
tive. 

Digital designers moving up to 
clock speeds over ~30 MHz can also 
select digital devices that have 
small-value series-termination re- 
sistors in series with their output 
lines, a technique first used in dy- 







SWITCHING 
SUPPLY 


NOTES: 








* 1 NSEC/DIV 


Fig 10—Without series-terminating resistors, a high-speed digital gate generated a 1V ground bounce, followed by a significant 0.6V 


C, MUST HAVE LOW INDUCTANCE AND BE CLOSE TO THE SUPPLY TO MINIMIZE HF 
CURRENT LOOPS AND RESULTANT HF MAGNETIC FIELDS 


C. IS ALSO LOW INDUCTANCE:C. 1S ELECTROLYTIC. 
IF THE SWITCHING SUPPLY HAS INTERNAL GROUND L 


Fig 9—If you can’t afford a linear power supply, consider shielding your switcher and 
using a simple filter to clean up its outputs. 


namic-RAM (DRAM) arrays. Fig 
10(a) shows the output of an FCT-T 
series gate having no series resis- 
tor. Note the 1V ground bounce and 
0.6V reflection. An equivalent gate 
having a ~25p internal series- 
termination resistor produces the 
output in Fig 10(b). EDN) 
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reflection (a). In (b), the resistor version of the same gate is much better behaved (courtesy Quality Semiconductor). 
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Analog Technology 


Op-amp selection 





minimizes impact of 
single-supply design 





Walt Jung and James Wong, Analog Devices Inc 


This 2-part series focuses on designing using 
devices and techniques that extract the maxi- 
mum benefit from single power supplies. Part 
1 discusses limitations and problems designers 
encounter when building systems from single- 
supply devices. Part 2 will discuss a variety 
of circuits for single-supply applications. 


As system designers begin using single-supply power 
not just in digital circuits but also in analog circuits, 
performance often suffers. Yet, the demand for higher 
performance continues unabated. When designing a 
single-supply application, you should employ amplifiers 
expressly designed for the job. Among 
the performance specs you'll enhance 
are the supply-power and operating 
ranges, dynamic range, and input and 
output ranges. You’ll also achieve 
more linear operation overall. 

When most op amps operate from 
+15V supplies, they accept an ample 
input common-mode (CM) range and 
provide a wide output range—both typically being 
+10V or more. Single-supply systems, on the other 
hand, often handle much smaller voltage ranges: 12V 
down to 5, 3, or even 1.5V. At these voltages, most 
available dual-supply op amps simply cease to function; 
a few will operate but with performance degradation. 
In general, your choice of single-supply amplifiers is 
much more limited than dual-supply amplifiers. 

General-purpose amplifiers such as 741s and 1558s, 





Designer's guide to 
single-supply 


analog design 
Part 1 





as well as most FET-input amplifiers, can operate from 
supplies as low as +5V, or 10V total. Precision- 
amplifier families such as the OP-07 and OP-27 do not 
work below 5V. Some selected family types may be 
useful for some regions of this voltage spectrum; for 
example the OP-97 proves useful down to +2.25V 
(4.5V). Typically however, only amplifiers specifically 
designed for single-supply or low-voltage operation can 
function without major performance compromises be- 
low 10V total. 

Amplifiers designed for +15V operation typically 
require 2 to 5V of headroom, with respect to both 
supply rails, at both inputs and the output. Even the 
more flexible dual-supply amplifiers approach only 
within 1V or so of the rails. 

In single-supply applications, this 
need for headroom limits linear opera- 
tion over wide signal swings. These 
limitations are most acute at lower 
supply voltages. For this reason, sin- 
gle-supply amplifiers’ input stages usu- 
ally remain linear even when the com- 
mon-mode voltage applied is right at 
the negative rail (ground) or even 
slightly below (~ —200 mV). Op-amp input stages that 
operate this way are pnp bipolars, CMOS or PMOS 
types, and N-channel JF ET types. 

Obviously, devices with these various input stages 
will have differing input-bias currents, noise voltage ~ 
and currents, and offset voltage and drift. Spec sheets 
delineate these characteristics, but a subtle (and poten- 
tially important) behavior for a given device is how it 
reacts to common-mode stresses. 
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Overdriving many amplifiers below the negative rail 
(pnp inputs in particular) will usually cause a nondes- 
tructive output-phase reversal. The overdriving may 
not actually damage the device if the input-fault cur- 
rent is limited, but the circuitry around the amplifier 
may react violently. If the circuitry is a polarity- 
sensitive servo, for example, it may lock up or oscillate. 

Few single-supply amplifiers have internal protec- 
tion against overdrive. Fortunately, preventing over- 
drive is rather easy. Simply clamp the input voltage 
to no more than 300 mV below the negative rail with 
a low-threshold Schottky diode (Ref 1). 

You must protect CMOS- and PMOS-input-stage am- 
plifiers more carefully because exceeding their supply 
rails can trigger a parasitic SCR within the device— 
with destruction possible. As with any CMOS device, 
you should keep possible transients in mind and follow 
data-sheet recommendations. 

At the positive end of input-CM range, some devices 
can operate to within 1V of the rail; others may need 
1.5V of headroom. Generally, overdriving an op amp’s 
common-mode inputs above the positive rail causes 
nonlinearity (as opposed to phase reversal). Again, do 
not drive CMOS- or PMOS-input devices beyond the 
positive rail. 

With the exception of rail-to-rail output-stage de- 
vices, most op amps can swing only to within 1 to 2V 
of the positive rail. Consequently, when these devices 
operate from supplies of 5V or less, output swing is 
greatly reduced. Even if the input’s noise floor were 
to remain constant (which it seldom does), the S/N 
ratio and dynamic range suffer for devices operating 
from low voltages. The box, “Output-stage swing 
makes or breaks single-supply operation,” covers some 
salient points on output-stage designs for single-supply 
low-power amplifiers. 


Ultralow quiescent current drain 


Another fundamental reason for using single-supply 
designs is to conserve power. For this reason, most 
single-supply op amps draw low standby current. Very- 
low-current designs involve fundamental tradeoffs. In 
general, low-current designs tend to sacrifice band- 
width, slew rate, and input noise voltage. 

Standby-current drain per amplifier channel can 
often make or break a device when a system’s power 
consumption is critical. The industry has no standard 
definition of “low power.” We suggest that devices 
drawing quiescent currents of =1 mA/channel are low 
power, and those drawing =100yA/channel are “micro- 
power.” Most of the devices discussed in Part 2 of this 
series meet one of these definitions. 

Given a requirement for low-power designs, engi- 
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neers are forced to face not just slower speeds but also 
bandwidth restrictions arising from higher circuit im- 
pedances. 

Noise versus supply current is an issue where trade- 
offs are likely. Table 1 lists three representative op 
amps and shows that lower noise is attainable at the 
price of increased current. 

Bandwidth, too, is another area where tradeoffs are 
likely, as Table 2 shows. The dual amplifiers in Table 
2 bracket the industry-standard 324 and 358, which 
feature 500-~A/channel current drain, 1-MHz band- 
width, and a 0.6V/usec slew rate. Greater speed also 
comes at the price of increased current. 

Assigning ground is a task that can become quite 
important in single-supply, ac-coupled op-amp circuits. 


ble 1 —Noise 


r 1C,= OP-21 
OR OP-97 





Fig 1—You can make your “false” or “pseudo” ground any value 
desired. When dynamic currents are high, use this simple op-amp 
follower. 


Output-stage swing makes or breaks single-supply operation 


Not all single-supply amplifiers’ out- 
puts can swing to the negative rail 
_ (ground). Some may swing to within 
a diode drop (0.6V); others may 
swing within a few tens of millivolts. 
Only a very few swing to less than 
~ 1 mV from the negative rail. 

To understand which op amp 
functions best for output-swing- 
critical applications, you must have 
some detailed knowledge of output 


stages. Fig A shows a sampling of 


output-stage topologies used in sin- 
gle-supply op amps. 


The bipolar complementary emit- 


_ter-follower stage in Fig A(a) is 
only active to within a diode drop 
of each rail, at best. This stage may 
or may not use a Darlington for 


transistor Q, but usually has a single ~ 


pnp for Q,. This output stage can- 


not swing to ground without outside — 


help, such as the added resistor 
~ Reuunown: When used, this resistor 
allows output linearity to ground for 


source-type loads only. It also 
raises overall dissipation for sus- 
tained high-level outputs. Amplifiers 
with this type of output stage can 
be useful for single-supply applica- 
tions, but you must carefully apply 
them to optimize all tradeoffs. 

The NMOS bipolar emitter-fol- 
lower common-source output stage 
in Fig A(b) has, by nature, an 
asymmetrical voltage swing. How- 
ever, the stage features low satura- 
tion voltages to ground because of 
the NMOS pulldown transistor Nj. 


Saturation voltage to the positive 


rail is about 1V (or more). The ad- 


vantage of this stage is that the 


NMOS pulldown transistor can 
drive current-sink loads to within a 


few millivolts of ground, which en- 
hances linearity in many single- 
“supply applications. 


The CMOS stage of Fig A(c) is, 
by definition, fully complementary 
and offers a resistive connection to 


O Vout 


PULLDOWN 


the supply rail for a high or low 
output, that is, rail to rail. With ap- 
propriate low-Roy transistors for P, 
and N,, saturation drops to either 
rail can be a millivolt or less at low 
currents. Because this stage is in- 
herently Class A, the amplifier de- 
sign must carefully control the static 
currents in P; and N, for low quies- 
cent current. For output currents of 
a few milliamps, this type of output 
stage is effective and quite versa- 
tile because of its rail-to-rail nature. 

The complementary-bipolar com- 
mon-emitter stage of Fig A(d) is 
another rail-to-rail output stage. 
Saturation drops to the rails range 
from a few millivolts to hundreds of 
millivolts over current ranges up to 
20 mA. Like the CMOS rail-to-rail 
output stage, this bipolar counter- 
part is both effective and versatile, 
but avoiding punitive tradeoffs in 
power is critical to the design of the 
bipolar stage. 





Fig A—Among this sampling of output-stage topologies used in single-supply op amps, the bipolar complementary emitter-follower 
stage (a) is active only to within a diode drop of each rail at best. The bipolar emitter-follower, NMOS common-source output 
stage (b) has, by nature, an asymmetrical voltage swing. The CMOS stage (c) is, by definition, fully complementary. The 
complementary-bipolar common-emitter stage (d) is another rail-to-rail output stage. 
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You can make this “false”’or “pseudo” ground anything 
you desire. The best choice depends on the individual 
application, but maximum amplifier flexibility helps 
make signal referencing less problematic, particularly 
if the design has substantial dynamic current into an 
elevated ground. 

Possible choices for false ground range from simple 
ac-bypassed resistive dividers to fully buffered op-amp 
follower stages for the lowest wideband dynamic im- 
pedance. A well-bypassed, noise-free divider is suitable 
for high-impedance loads when the dynamic current 
is low. When dynamic currents are high, use a simple 
op-amp follower such as the one in Fig 1. This circuit 
works with a wide range of supplies to produce a low- 
noise output of Vgyppry/2. Your choice of IC, deter- 
mines the circuit’s standby current. | 

If you need a precise “pseudo-ground” voltage, use 
a reference IC that can source and sink current, such 
as that in Fig 2. Operating from a 5V supply, this 


CQ 2.5V OUTPUT 





Fig 2—Use a reference IC that can source and sink current if you 
need a precise “pseudo-ground” voltage. This circuit can handle 
load currents both into and from the 2.5V source. Low-ESR bypass 
capacitors help keep the circuit’s ac impedance low. 







+5V LOGIC SUPPLY 











RETURN ~ 
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TO LOGIC CIRCUIT 
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Fig 3—This balanced LC filter suppresses glitch noise by 40 dB or more. 


circuit can handle load currents both into and from the 
2.5V source. Low-ESR (equivalent series resistance) 
bypass capacitors help keep the circuit’s ac impedance 
low. 

Power-supply noise, if not dealt with correctly, can 
shred even the best paper design. Low-power circuits 
tend to have poorer supply rejection, and the noise 
from commonly used 5V digital supplies is nearly worst 
case. Simple power-line filters may not be adequate 
for high-performance analog stages. Although a com- 
mon analog and digital supply may be attractive for 
size and cost reasons (or simply decreed by your boss), 
you should avoid a common supply it at all possible. 

First, power taken from the middle of a logic layout 
contains huge amounts of high-frequency noise—100 
mV or more. Worse yet, logic supplies are typically 
switching types, which have large output spikes. Thus, 
using a separate, linear-mode, low-noise supply for the 
sensitive analog circuits is better whenever possible. 

If you must use a 5V logic supply, isolation and 
circuit partitioning as well as optimized decoupling and 
filtering can help greatly (Ref 1). First, make sure 
that you tap the supply for analog power right at the 
supply terminals—not from the logic stages. This rout- 
ing avoids the voltage drops of the logic-supply runs 
and allows maximum supply regulation. 

Bypass capacitors alone are usually not adequate for 
filtering switch-mode glitches, so you need to take ad- 
ditional steps. Fig 3 shows a more effective technique 
(Ref 2). This balanced LC filter comprises two high- 
frequency inductors—each made from a 3-turn, toroidal 
ferrite bead—and a large, composite output capacitor. 
The capacitors should be low-ESR switching types for 
best performance. The filter as shown suppresses glitch 
noise by 40 dB or more. 

Even given a device that has a wide output swing, 
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the application’s configuration can limit the swing. For 
example, the 2 op-amp instrumentation amplifier in Fig 
4 normally uses dual supplies. But in this case, the 
instrumentation amplifier uses a single supply and has 
a gain of approximately 100. 

At first glance, this instrumentation amp will faith- 
fully amplify a 10-mV differential input to 1V at Voyr 
with a low common-mode voltage. However, a close 
examination proves otherwise. Amplifier IC,’s output 
must be a negative 94 mV to satisfy the loop’s require- 


V= —94 mV IDEA! ‘| 
OV ACTUAL 


Fig 4—This 2 op-amp instrumentation amplifier normally uses 
dual supplies. Using a single supply constrains the design’s com- 
mon-mode range. 


5 AV LOW-NOISE 
BRIDGE DRIVE 








ments and produce 1V at the output. Obviously, IC, 
cannot produce a negative output from a single supply. 
Indeed, if the circuit attempts such operation, IC, satu- 
rates, and Voyr becomes nonlinear. 

As it turns out, this input-CM limitation is a function 
of the instrumentation amp’s gain as well as the output 
swing of the op amps within it. Therefore, low nega- 
tive-V gar or rail-to-rail output-stage op amps help im- 
prove common-mode handling. In Fig 4’s example, the 
worst-case minimum-CM voltage is 0.4V (assuming a 
5V output swing and each op amp swinging to within 
100 wV of each rail). However, op amps that cannot 
swing to OV will have a worse input CM-voltage mini- 
mum. The point here is that even though an op amp 
could be designed for single-supply operation, your 
configuration can still constrain the op amp. 

Despite its basic limitations, this topology can still be 
useful if you apply it carefully. For example, Fig 5 shows 
an accurate strain-gage bridge amplifier circuit in 
which the bridge and amplifier are powered from 5V. 
The amplifier produces linear outputs to as low as 600 pV 
from ground. In this case, the bridge itself supplies the 
2V common-mode bias, which keeps the op amps in the 
middle of their common-mode range. Driving the bridge 
with a low-noise 4V supply further minimizes noise. 
(Part 2 of this series details a low-noise 4V supply.) 

Fig 6 shows another instrumentation-amplifier ap- 
proach. Compared with the Fig 4 circuit, the Fig 6 
circuit’s primary advantage is that it doesn’t exhibit 
extreme common-mode limitations. Also, the topology 
in Fig 6 switches divider taps for gain changes, so 
moderate switch resistances (10 to 1000) do not cause 


: OUTPUT — 
OTO35V 


Fig 5—This accurate strain-gage bridge amplifier operates from 5V and produces linear outputs to as low as 600 V from ground. 
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Fig 6—This instrumentation amplifier shrugs off switch resistances, enabling you to switch gains. 


major errors. You can easily set the circuit’s gain with 
jumpers or dpdt CMOS switches. However, adding the 
same gain-setting switches in series with Rg in Fig 4 
would produce serious errors. 

In Fig 6, amplifier IC,, is a follower for signals at 
terminal — Vj, and IC,, is a follower for signals at 
+ V,y and an inverter for signals at its negative input. 
The linear subtraction of CM signals and amplification 
of differential signals provides the circuit with a precise 
gain that you can vary between 10 and 100. 

The performance keys to this circuit are the resistor 
network and the amplifier. For best performance with 
premium amplifiers, the resistor network should have 
a ratio-match specification of 0.1% minimum with 
0.01% as a goal. For ideal amplifiers and 0.01%-match 
gain resistors, the common-mode error at the output 
will be on the order of —100 and —120 dB for gains 
of 10 and 100, respectively. 

You must observe the common-mode limitations of 
the configuration if you use a single supply. The circuit 
produces a Voyr that’s referred to the potential applied 
to the resistor network’s Vp pin. This ground assignment 
implies that if you want the circuit to exhibit high 
linearity for even small Vy, difference voltages, the 
op amps should be able to swing close to ground. Ge 
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Slash the cost per unit of FPGAs. 


Now, with our new Encore! netlist conversion 
service, it makes economic sense to turn your 
expensive FPGAs into inexpensive ICs. 

The following table shows the Encore! 
packages that are available. 































































































































































































































































































Also available TQFP and PGA packages. 
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In a matter of a few weeks you see parts 
from your converted netlist. Because Orbit 
Semiconductor can turn around prototypes and 
production quantities faster than anyone else in 
the industry. 

So you cut your cost-per-unit very quickly. 
And since your NRE is low, your paybacks 
are fast. 
¢ Convert FPGA netlists for low NRE 
e Get prototypes in as little as 3 weeks 
e Die sizes allow for smaller packages 
e Move quickly into production 


Encore! also converts your gate 
array netlists. Affordably. 


So you’re no longer tied to the fab that came 
with the library-you can use Orbit 
Semiconductor for production, to meet sudden 
demand, or as a second source. 
Here’s what we need to get started: 
¢ FPGA or gate array netlist 
¢ Pin description file that maps package pins to 
netlist I/O pins 
¢ | MHz simulation showing all pins in a print- 
on-change format 
¢ Above files should be supplied in ASCII 
format 





For more information on converting your 
FPGAs and gate arrays with Encore! contact 
Technical Marketing at 1215 Bordeaux Drive, 
Sunnyvale, CA 94089. Phone (408) 744-1800, 
FAX (408) 747-1263. 

Or call us at (800) 331-4617. In California 


(800) 647-0222. 





SEMICONDUCTOR, INC, 


What others promise, we guarantee. 
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: Designers in the small form factor 
TH IS IS A MA fe TODAY arena have a lot on their minds when 
és it comes to selecting connectors for 
today’s emerging standards: compati- 
bility, reliability, availability. And 
solid engineering support where 
they need it—anyplace in the world. 
That’s why so many are choosing 
AMP and the AMPLIMITE .050 
Series of high-density interboard 
and shielded I/O connectors. 
The .050 Series is compatible 
with SCSI-2, IPI-2, HIPPI, and EIA 


RS-282 standards—standards that 


AMP and AMPLIMITE are trademarks of AMP Incorporated. 





AMP helped define in the first place. 
Engineering distinctions: smoothed 
tuning fork contacts, high-temp poly- 
mer housings, true footprint position 
and packaging for robotic application, 
and a wide range of hardware and 
mounting options. 

And AMP is there to help you, with 
design-level engineering and support 
worldwide, manufacturing capacity 


second to none, and the high-speed 
application tooling you need to meet 
any production requirements. 
Call the AMP Information Center 
near you: 
Scandinavia: 
Sweden 46-8-580-833-00 
(fax 46-8-580-194-70) 
Central Europe: 
Holland 31-73-20-0911 (fax 31-73-21-2365) 
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Germany 49-6103-7090 
(fax 49-6103-709223) 
Great Brita: 44-1-954-2356 
(fax 44-1-954-6234) 
Southern Europe: 
France 33-1-34-43-2720 
(fax 33-1-30-30- 4550) 
Italy 39-11-7173-1 (fax 39-11-403-1116) 
Spain 34-3-200-8466 (fax 34-3-201-7879) 


aA | 








FINALLY, A SOLID STATE 
REPLACEMENT FOR THE TUBE... 


YOU'LL NEED TELEDYNE COMPONENTS 
TEMPERATURE SENSOR PACKET 


With Our TC620 Family: You select the temperatures, we do the rest. 
Easy to design, easy to prototype, and best of all easy to use in production. 





Flexibility: Two temperature 
setpoints in one package multiply 
your design options: you can 
have two temp limits, a control 
output with programmable hys- 
teresis, or a control output and a 
fail-safe output! And the temp 
sensor is in the package (or you 
can use an external thermistor). 


Programmability: 

Temp limits are set by external 
resistors, So one device is all you 
need to measure temperatures 
from -55°C to +120°C. There's 


130 = EDN Moy 27, 1993 


no need to stock several tem- 
peratures, or wait for new sam- 
ples, or worry about production 


availability. Simplify purchasing. 


Speed up production. Reduce 


design time. Eliminate redundant 


inventory, 


Reliability: These temp 
sensors are solid-state. 


Consistent. Reliable. Immune to 
vibration. With no moving parts, 
there’s no limit to the number of 


temp cycles and no change in 
switch temperature with time. 


Temperature sensors from Teledyne 
Components answer your needs. 
CMOS technology applied 

to the problems of thermal control. 





“TELEDYNE COMPONENTS 


1300 Terra Bella Avenue 
Mountain View, CA 94039 


CIRCLE NO. 143 


Toll Free 1-800-888-9966 
In California (415)968-9241 
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Measuring transient 


voltages between separate 





round points 





Art Porter, Hewlett-Packard Co 


How many times have your circuits been bitten 
by ground loops or induced voltages on the 
system ground plane? Knowing how to make 
scope measurements of ground potentials can 
put your circuit on a fast road to recovery. 


Textbooks apply the phrase “circuit ground” to a refer- 
ence potential from which you can measure relative 
voltages. In practice, however, no two points on a 
circuit’s ground plane are exactly at the same potential, 
and they generally exhibit a nonzero impedance be- 
tween them. Overlooking this fact in the presence of 
the transient ground currents common in today’s high- 
speed digital circuits can lead to circuit problems that 
are difficult to analyze and troubleshoot. Three scope 
methods offer pros and cons to characterize these po- 
tential differences by measuring the voltage between 
separate ground points. 

Digital circuits respond to the potential difference 
between an input signal and the ground potential meas- 
ured on the die. If there is sufficient inductance be- 
tween the die and the package pins, the transient volt- 
age between the die’s ground potential and the ground 
potential at the pin can be significant. The notorious 
ground-bounce effect in high-speed CMOS circuits is 
a good example. 

The problem is further exacerbated by inductance 
in the trace that connects the ground pin to a ground 
plane on the pe board (Fig 1). An additional potential 
difference is due to the inductance of the ground return 
between the pc board’s ground plane and the power 
supply’s ground. Essentially every ground conductor 
has inductance, and rapidly changing ground currents 
will induce a transient voltage in the conductor accord- 
ing to E.,g= L x di/dt. 





Suppose you're scratching your head because a gate 
or a flip-flop changes state when there is no appropriate 
change of input signal. The enigma may be resolved 
if you consider the IC’s ground as one of the input 
signals. Remember the IC responds to the potential 
difference between an input pin and its ground pin; 
voltage changes on either pin affect the circuit the 
same way. To ascertain if a glitch or metastable state 
is caused by an induced ground potential, you need to 
be able to measure the voltage difference between two 
separate points on the ground plane. \ 

To measure the voltage across a low-resistance path 
when there is no absolute ground reference, you must 
make a differential measurement oe the two 
points. One method is to use a dual-channel oscilloscope 
and two probes of the same type. You connect one 
probe to one point on the ground path in question and - 


PIN 
~ PC-BOARD TRACE 


B 


GROUND PLANE 


Fig 1—The ground potential at point A on a die can be different 
from the potential at point B on a pc board’s ground plane. The 
inductance of the bond wire from the die to the package pin and 
the inductance of the pc-board trace from the pin to the ground 
plane induces a transient voltage when there are rapidly changing 
ground currents. 
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the other probe to another point on the ground plane. 
You then subtract the signals for each channel using 
the scope’s A—B feature. 

To make reliable measurements, you must minimize 
the time skew between each channel, including the 
probes. To de-skew the probes, you can follow the 
recommended procedures in the operator’s manual, but 
generally only digitizing oscilloscopes let you adjust 
time skew between channels. If you use an analog 
oscilloscope, you must use probes that have well- 
matched time delays. The Tektronix Model P6135A 
matched pairs of probes are good examples. 

The gains of the two channels and the two probes 
must also match. Most digitizing scopes have a probe 
attenuation factor that lets you match the probe and 
channel gains. You connect both probes to a common 
signal, set the scope for A—B operation, and adjust 
the probe attenuation factor on either channel for mini- 
mum deflection on the display. On an analog scope, 
you can use the vertical sensitivity vernier on either 
channel to balance the gains. Some digitizing scopes 
have a continuously variable vertical sensitivity, which 
lets you match the gains. 

If you use 1- or 10-MQ style probes that need to be 
frequency compensated, be sure to carefully adjust the 
compensation on each probe. Any mismatch in the 
probe’s compensation can lead to severe degradation 
of the common-mode rejection at high frequencies. 
Connect the probe grounds using a short wire and 


- =—_—— DUAL-CHANNEL 
2 OSCILLOSCOPE 


SET SCOPE FOR 
CHANNEL 1— CHANNEL 2 
OPERATION 


INTERTWINED 
_ PROBE CABLES 


GROUND PATH 
UNDER TEST 
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then connect the center of this wire to a ground point 
in the system under test. 

Because the system ground point can affect the test 
results, you should choose it with some care. Ideally, 
the system ground point should not experience a cur- 
rent transient that coincides with the induced voltage 
transient you are trying to measure. A sheet-metal 
ground or a board-mounting screw near the measure- 
ment point is often a good choice. It’s also a good idea 
to intertwine the two probe cables to minimize electro- 
magnetic coupling to the probe shields (Fig 2). 

A low-resistance divider probe, such as the 
HP54006A or the Tektronix P6150, is generally the 
best probe for making dual-channel differential meas- 
urements. The HP54006A probe has a flat frequency 
response and a bandwidth of 6 GHz. Although the 
divider probe has a minimum input impedance of 4500, 
resistive loading is negligible because the measurement 
is being performed on a low-impedance circuit. 

There are some inherent inaccuracies in dual-channel 
measurements, but a few procedures can help you mini- 
mize them. One useful technique to evaluate errors 
caused by ground loops or induced transient voltages 
at the system ground point is to short the tips of the 
probes together and disconnect them from the system 
under test. Observe the scope to see if there are any 
deflections on the display. If so, move the system 
ground to another point and try to find a point that 
minimizes the deflection on the display. In some in- 


SYSTEM 
UNDER 
TEST 


Fig 2—When using a dual- 
channel scope, connect the two 
scope ground probes and con- 
nect a short wire at the center 
point to a convenient ground 
in the system under test. Inter- 
twining the probe cables mini- 
mizes electromagnetic pickup. 


TIE PROBE GROUNDS 
TOGETHER 





stances, it may be best not to connect the probe shields 
to the system ground point. The probe tips must be 
shorted together to determine this, however. 

Other potential sources for measurement error are 
ground loops formed by the probe shields and the scope 
ground (Fig 3). All ground loops are susceptible to 
pickup voltages caused by circulating electromagnetic 
fields. If you use 1- or 10-MQ compensation-type 
probes, the input capacitance from the probe tips to 
the shield and the scope’s input-channel capacitance 
creates ac ground loops. You can minimize the suscepti- 
bility of these loops to electromagnetic pickup by inter- 
twining the probes together. 

During measurement, each probe is subject to com- 
plex electromagnetic and electrostatic fields. Because 
the two tips are at different locations, the field coupling 
is different. The signal you observe on the display is 
not only the actual voltage difference between the 
measured points, but also the difference in the electro- 
magnetic and electrostatic coupling at the probe tips. 

Inaccuracies caused by coupling differences are hard 
to evaluate and difficult to control, but usually are 
small enough to ignore. You can test for this coupling 
effect by moving the probe cables around and observ- 
ing changes in the scope display. The further apart the 
measurement points are, the more pronounced the 
problem is. Another difficulty can arise when the scope 
can’t trigger on the difference signal. Usually trigger- 
ing the scope on one of the signal channels overcomes 
this difficulty. 

A differential probe, such as the HP 11414, gives 
you a second method for making differential voltage 
measurements. Differential probes provide high sensi- 
tivity and excellent common-mode rejection for fre- 
quencies as high as 100 MHz. In addition, differential 
probes eliminate the concern of having two probe 
shields forming a large loop. You don’t have to fre- 
quency compensate, time de-skew, or match the gains 
when using differential probes. Thereby you eliminate 
these sources for error. Differential probes also let you 
trigger the scope on the differential signal. 

The differential-probe method presents some other 
difficulties, however. For one, the probe tips on a dif- 
ferential probe are physically close together. If you 
must make a differential measurement at two points 
that aren’t close together, you must extend the lead 
lengths of the probes, which adds significant induc- 
tance or capacitance. Extending the lead lengths in- 
creases the size of the loop that is subject to electro- 
magnetic pickup. 

The bandwidth of a differential probe is considerably 
less than that of a resistive divider probe. For example, 
the HP 1141A bandwidth is 200 MHz, compared to the 
6-GHz bandwidth for the HP 54006A divider probes. 
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You still must determine where or whether to connect 
the differential probe’s ground to the system under 
test. Similar to the dual-channel method, you must 
short the inputs of the probe together and determine 
the optimum grounding point by minimizing the resid- 
ual signal on the display. 

If you have the luxury of owning a digital-storage 
scope, a third method for making differential measure- 
ments is often the most accurate. This method uses 
only one probe to store digitized data from two points 
into waveform memory and then perform waveform 
mathematics to calculate a difference waveform. The 
procedure is: 

1. Measure the waveform at one point and store this 
data into waveform memory. 

2. Measure the waveform at the other point using 
the same probe and the same scope channel. Don’t 
move the probe’s ground connection to the system un- 
der test. Store the data into another portion of wave- 
form memory. 

3. Use the scope’s waveform math capability to sub- 
tract the data for the two waveforms stored in memory. 
The scope will automatically calculate the difference 
and display the waveform. 

If you use the third method, you should adhere to 
the same precautions concerning the probe shield’s con- 
nection to a system ground point as in the first two 
methods. 

There are several reasons why the third method is 
more accurate than the other two. For one, you use 


ee PROBE SHIELD ONE 






CONNECTION 
BETWEEN 


SHIELDS — ~S 










PROBE 
SHIELD TWO 













GROUND IN 








SYSTEMS SCOPE 
UNDER - - CHASSIS 
TEST 


y GROUND 





Fig 3—In a dual-channel measurement, the two probe shields form 
a loop, which can pick up induced currents caused by electromag- 
netic fields. The connections of the probe shields to the scope- 
chassis ground and to the ground in the system under test form 
an additional loop that is susceptible to pickup. 
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the same probe and scope channel for collecting data 
from two points. Therefore, there are no errors caused 
by mismatches in gain, frequency response, or time 
delays. Because there is only one hook-up from the 
probe shield to a system ground point, there is no loop 
formed by two probe shields as there is in the first 
method mentioned. Also, because the probe tip only 
measures one point at a time, the ground strip under 
test doesn’t complete a loop, which could pick up in- 
duced currents from changing electromagnetic fields. 

If you use the third method, you should be aware 
of a couple of its idiosyncrasies. Unlike the first two 
methods, the probe loading for the system under test 
is not balanced. The probe only loads one point at a 
time. However, because the ground trace under test 
has a low impedance, the unbalanced load is not a 
significant problem. In addition, if the physical distance 
between the two points is long or the system ground 
point is far removed from the trace under test, the 
wire connecting the probe shield to the system ground 
will be long. The inductance of the long lead can cause 
ringing and electromagnetic pickup. Theoretically, the 
ringing and pickup should cancel when the scope sub- 
tracts the two waveforms. However, the induced volt- 
ages caused by the electromagnetic fields surrounding 
the probe and the ground lead will change when you 
move the probe. Therefore, the waveforms may not 
exactly cancel. 

Regardless of which method you use, you should be 
aware of some details that are common to any circuit 
measurements. Anytime you make a measurement on 
a circuit, the electrical characteristics of the measuring 
apparatus become part of the system under test. Cir- 
cuit loading due to the probe’s input impedance is an 
example, but generally is not a factor when the circuit 
impedance is low. Two immediate concerns, however, 
are the currents injected by the probes into the circuit 
under test and changes in the ground-circuit configura- 
tion caused by grounding the probes. 

The scope probes inject current into the circuit from 
the electromagnetic fields surrounding the probes. Be- 
cause the ground path under test is a current path 
between the probe tips, the fields induce currents into 
the path under test. You can minimize the induced 
currents by using a differential probe as described in 
the second method or eliminate the current path by 
using one probe as described in the third method. In 
addition, if there is a connection between the scope 
chassis and the ground for the system under test, ambi- 
ent electromagnetic fields can induce currents in this 
ground path. 

Another reason for current injection is a potential 
difference that may exist between the scope chassis 
and the ground for the system under test. Potential 
difference causes a current to flow between the scope 
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and the system under test through the probe shields 


-and the probe’s ground wire. In addition, some current 


may also flow through the probe tip to the circuit under 
test. If you use a low-resistance divider probe, such 
as the HP 54006A, the 4500 tip resistor limits the 
current to a negligible value. However, if you use a 
1- or 10-MQ compensation-type probe, current can flow 
into the circuit through the probe’s compensation ¢a- 
pacitor, which has a low impedance at high frequencies. 

When you connect the scope’s ground to the system 
under test via the probe-shield ground, make sure you 
don’t modify the current path for the ground trace 
under test. Make sure you don’t select a ground point 
that is directly in the path you are measuring. If the 
system has separate analog and digital grounds, you 
should choose an analog ground point when you are 
measuring a ground potential in the digital section and 
a digital ground point when measuring a ground poten- 
tial in the analog section. 

Although following these guidelines will increase 
your confidence in the accuracy of a measurement, it’s 
impossible to set up exact recipes to follow. The best 
method depends on the particular situation. You should 
understand the basic principles that cause ground po- 
tentials to exist in your specific ground system. As a 
reality check, you should make measurements using 
at least two of the methods. If you obtain inconsistent 
results, one of the methods is probably invalid. Re- 
member, however, arbitrary high accuracy cannot al- 
ways be attained. EDN 
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Think of it Now you can order 


IBM 2GB disk drives, Optical Link Cards, 
ersonal computers and 
RISC kes as OEM : 
products. What's more, when you buy 
Takes one to know one. Everything in from IBM, you and your customers 
the 1993 IBM OEM product catalog is 
a technological masterpiece. A quick 
canvass of these pages reveals hundreds 
of [IBM-quality 
products from 
memory 
chips to 
mainframes— 
at extraordinarily 
competitive prices. 
Better still, you'll find many prod- 
ucts only available from IBM, such as 
the P/370 card that empowers a desktop 
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workstation with mainframe capabili- profit from our decades of investment 
ties and the 16/4Mbps ‘Token-Ring in research, technology and manufac- 
daughter card. turing. In short, youre getting the best. 


When you think OEM, think IBM. 


smiling. 


Call for your free IBM OEM product catalog, 1 800 486-0974. (We'll have you smiling in no time.) 
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140MHz AT HALF THE PRICE 


Linear Technology’s LT 1227 cur- 
rent-feedback video amplifier is faster 
than a speeding bullet and able to cut 
your costs in half. The LT1227 offers a 
bandwidth of over 140MHz at a gain of 
2 while driving a 75Q2 cable. 

Shoot the works with a device that 
offers more ammunition than any of the 
competition—slew rate over 1100V/us, 
differential gain of 0.01%, differential 
phase of 0.01°, 30mA minimum output 
drive current, high input impedance, 
wide supply range from +2V to +I5V, 
and low 10mA supply current. This 
device also features a shutdown mode 
that can switch the amp into a high 
impedance, low-current mode, permit- 
ting multiple devices to be connected in 
parallel and selected. 

Cable-driving applications today 
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140MHz 1100V/us 
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Slew Rate Price 


(100s) 
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Single 
$3.95 
Dual 
$7.25 
Quad 
$1.75 
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$4.49 
Quad 
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require more current and speed than 
traditional op amps can deliver. 

Our video amp is the unsurpassed 
choice for use in professional studio 
equipment, security systems, PC 
display adapters and sophisticated 
workstations. 

The LT1227 and LI1252 come in 
8-pin plastic and ceramic DIPs and 8- 
lead SO surface-mount packages. The 
LT1229 and LT1253 are available in 
8-pin plastic and ceramic DIPs and 

-pin SO packages. The LT1230 and 
LT1254 come in 14-pin plastic and 
ceramic DIPs and a 14-pin SO package. 

For details, contact Linear 
Technology Corporation, 1630 
McCarthy Blvd., Milpitas, CA 
95035/408-432-1900. For literature 
only, call 800-637-5545. 
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OTAs communicate both ways 


Gary Sellani, Maxim Integrated Products, Sunnyvale, CA 


Wideband systems can borrow a technique from the 
telephone industry: use “hybrid” circuits, which halve 
the cost of cable by enabling transmitting and receiving 
over the same cable. The megahertz-bandwidth circuit 
in Fig 1 uses a single 500 cable for bidirectional trans- 
missions. You can easily adapt the circuit to 750 or 
other impedances. 

Identical circuits, employing operational transcon- 
ductance amplifiers (OTAs), terminate each end of 
the cable. Line-driver amplifiers IC, and IC, drive 
the coax, while return amplifiers IC, and IC, re- 
ceive signals from the other ends. Each return amp- 
lifier also cancels any signal originating at its end 
of the cable. Signal IN,, for example, drives the in- 
verting input of IC, and the noninverting input of 
IC,. The signal passes unchanged through IC, but 
inverts in passing through IC,. Ideally, therefore, IN, 
gets canceled within IC,, and IN, comes through 
the coax and appears unaffected at OUT,. To achieve 
this canceling, the amplifier. transconductances (Sy) 


5 OUT, 
(=IN.) 


RETURN CG) RETURN 


5002 COAX 


Rs 
50 





must equal unity voltage gain throughout the system. 

Several factors can degrade the canceling. First, 
phase shift in the line driver prevents the return ampli- 
fier from subtracting identical signals. Second, any 
transconductance mismatch in the amplifiers causes the 
signals to have different amplitudes, again disturbing 
the output null. Third, any impedance mismatch along 
the cable reflects signals. The nonadaptive circuits of 
Fig 1 cannot distinguish between such echoes and the 
desired incoming signal. 

Signal canceling depends on the tolerances of termi- 
nating resistors R,, R;, Re, Ry, and their degree of 
mismatch with the cable’s impedance. Similarly, the 
gy-setting resistors, Ra, R3, Rg, and Rg, affect the gy 
for each amplifier (gy =8/R, where the 8 is an inherent 
property of the ICs shown and has a +2.5% tolerance). 
EDN BBS /DI_SIG #1250 EDN) 
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Fig 1—A pair of properly configured OTAs at each end of a coaxial cable enable bidirectional transmissions. 
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Scope’s output nullifies current-probe delays 


Stan Sasaki, Tektronix, Beaverton, OR 


Calculating an instantaneous-power waveform should 
be as simple as multiplying voltage and current wave- 
forms using your digital scope’s math function. Alas, 
unequal path delays between voltage probes and active 
de-current probes cause erroneous results. For exam- 
ple, an AM 5088S current probe has ~20 nsec more 
delay than standard passive voltage probes do. This 
20-nsee skew is significant considering that common 
power-semiconductor devices have transition times 
<100 nsec. 

The simplest solution takes advantage of oscillo- 
scopes’ frequently overlooked signal-output spigot 





(usually found on the back of the instrument). First, 
measure the skew between your voltage and current 
probes, stimulating them with a fast-edged signal gen- 
erator. Next, look up the input-to-output delay of the 
scope. Subtract the scope’s delay from the total skew. 
Lastly, cut a length of coaxial cable, calculating its 
delay contribution at ~1.7 nsec/ft, which will delay the 
voltage signal enough to bring it in line with the cur- 
rent signal (Fig 1). EDN BBS /DI_SIG #1249 Ge 
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Fig 1—Using one channel of your digital scope as a buffer amplifier, you can add a calculated length of coaxial cable to a voltage 
signal’s path. The cable’s and scope’s delays will nullify the often-significant skew between the responses of a passive voltage probe 


and an active current probe. 


Trig function animates Spice comparator 


Jeff Gustus, Allied Signal Aerospace Co, South Bend, IN 


Simple analog-comparator models imple- 
mented using look-up tables commonly cause 
Mee convergence problems under Spice. The 
arctangent function provides the basis for a more well- 
behaved comparator model. Similar to a real compara- 
tor, the arctangent function saturates (at +7/2) for 
large positive and negative input values. With properly 
selected gain and offset values, a numeric function us- 
ing the arctangent can generate the required output 
levels to model various comparators. You can also add 
an npn transistor as an output stage to model compara- 
tors with open-collector outputs. 

Here’s an example of how to calculate the parame- 
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Listing 1—-Spice comparator model 


-options NODE it15=0 
-temp 25 
- probe 


-dc lin VD -0.0005 0.0005 1le-6 


VD 10 0 pbc 1 
X1 10 0 30 COMPTR 
RLOAD 30 0 1K 


REKKKEKEKKKKEKKKEKKKKEKKKKKKKKKKKKKKKKKKKKKKKE 


ak Comparator Model ak 
KREKKKKEKEKEKEKEKKEKKKKKEKKEKKKKKKKRKKKKKKKEK 


-SUBCKT COMPTR 1 2 
+ PARAMS : K1=62.831E3, K2=1.5915, VOFF=2.5 


RDI 1 2 1E6 
El 3 0 value = {(K2*atan(K1*v(1,2)))+VOFF} 





DIGITAL STEP 





up to 35dB 
10 to 1QOOMHz 


ou PIDIS 


TOAT-R512 =| TOAT-124 =| TOAT-3610 | TOAT-4816 | TOAT-51020 








ZFAT-R512 ZFAT-124 ZFAT-3610 | ZFAT-4816_ | ZFAT-51020 
Accuracy Accuracy Accuracy Accuracy Accuracy 
(dB) (+/-dB)| (dB) (+/-dB)} (dB) (+/-dB)| (dB) (+/-dB)| (dB) (+/-dB) 
05 0.12 5.0 0.3 
1.0 0.2 10.0 0.3 
15 0.32 15.0 0.6 
2.0 0.2 20.0 0.4 
eo. “032 25.0 0.7 
3.0 0.4 30.0 0.7 
S67 -Oa2 35.0 1.0 


Price $ (1-9 qty) TOAT $59.95/ZFAT $89.95 


bold faced values are individual elements in the units 


finding new ways... 


ATTENUATORS 


Finally...precision attenuation accurate over 10 to 
1O000MHz and-55°C to +100°C. Standard and custom 
models are available in the TOAT(pin)- and ZFAT(SMA)- 
series, each with 3 discrete attenuators switchable to provide 
7 discrete and accurate attenuation levels. 

The 50-ohm components perform with 6usec switching 
speed and can handle power levels typically to +15dBm. 
Rugged hermetically-sealed TO-8 units and SMA connector 
versions can withstand the strenuous shock, vibration, and 
temperature stresses of MIL requirements. TOAT pin models 
are priced at only $59.95 (1-9 qty); ZFAT SMA versions are 
$89.95 (1-9 qty). 

Take advantage of this striking price/performance 
breakthrough to stimulate new applications as you 
implement present designs and plan future systems. All units 
are available for immediate delivery, with a one-yr. guarantee, 
and three-sigma unit-to-unit repeatability. 


setting higher standards 


Ld Mi 7 Nn |. Ci 5 rc uU its WE ACCEPT AMERICAN EXPRESS AND VISA 


P.O. Box 350166, Brooklyn,New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 
Distribution Centers/NORTH AMERICA 800-654-7949 e 417-335-5935 Fax 417-335-5945 eee 44-252-835094 Fax 44-252-837010 


For detailed specs and computer-automated performance data (CAPD), refer to Thomas Register Vol. 23, MicroWaves Product Directory, EEM, or Mini-Circuits’ 718-pg Handbook. 
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ters for the arctangent expression, where VD is the 
differential input to the comparator (also follow along 
with Listing 1). First define a Spice voltage-controlled 
voltage-source element, E: 


E=K2x atan(K1 x VD)+ VOFF. 


To design a 0 to 5V comparator having a gain of 
100,000, let 


K=+5V for VD>0 
E=O0V for VD<0 
GAIN =100,000 (from data sheet). 


Solve for K2 and VOFF by setting the arctangent’s 
input arguments to large positive and negative values: 


5 = K2x (4+ 7/2)+ VOFF 
0=K2 x (—7/2)+ VOFF 
K2=5/n, VOFF =2.5. 


Lastly, you can approximate the linear gain, K1, of 
the comparator for differential input values near zero 
by differentiating the control function with respect to 
VD and solving for VD =0: 


<14+(K1x VD) 


dVD 


ons BIKA ST 





K2 = 20,0002 


After obtaining the three values for the particular com- 
parator you want to simulate, simply plug them into 
the definition in Listing 1. EDN BBS /DI_SIG #1251 
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Voltage sources produce FM model 


Yi Young Sun, GTE Products Corp, Salem, MA 


The pSpice frequency-modulator model in Fig 
1 is very useful in simulating frequency- 
Cee modulation feedback circuits. The model uses 
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Listing 1—Spice FM model 


FREQUENCY MODULATOR 

.OPT NOPAGE RELTOL=.001 NOMOD ITL5=0 
VCTL CTL 0 PWL(O 10 1000U 15) 

RLOAD OUT 0 10K 








X1 CTL OUT O FREQMOD PARAMS: EPK=170 ;Line 5 
-SUBCKT FREQMOD IN OUT RTN PARAMS: EPK=170 

El 1 RTN TABLE ({V(IN,RTN)} = (10 10) (15 15) ;Line 7 
RIN IN RTN 10K 

Rl 1 RTN 1M 

E2 FREQ RTN VALUE={130000-6000*V(1,RTN) } ;Line 10 






R2 FREQ RTN 1M 
EOUT OUT RTN VALUE={ EPK*SIN(6.28*V(FREQ, RIN) *TIME) } 
- ENDS 







-TRAN/OP .2U 1000U OU .2U 
- PROBE 
- END 















voltage-controlled voltage sources to set the input- 
voltage range E1, generate the output frequency E2, 
and form the output-voltage source E3. 

To use the model, first define the output voltage, 
EPK in Line 5 of Listing 1. Second, set the range of 
the input controlling voltage (line 7). In this case, the 
range is 10 to 15V. Third, line 10 defines the relation- 
ship between the input controlling voltage and the fre- 
quency. RIN defines the input impedance. EDN BBS 
/DI_SIG #1252 EDN) 
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OUT OUT 


Fig 1—Three Spice voltage sources comprise a voltage-controlled FM source. 
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With the new TDS color digitizing oscilloscopes 


and their dazzling displays, you can find a 


specific pulse in about a heartbeat. 


Even if the little guy is badly outnumbered. 
And aside from providing 500 MHz band- 


width and a graphical user inter- 
face, you can get a TDS color 
scope with sampling rates to 2 GS 
a second across four channels. 

Plus up to 50,000 point record length and 
measurement accuracy to 100 ps. 

These color scopes also come with a high- 
resolution monitor, a DOS compatible floppy 
drive so you can store personal waveforms and 


setups on a PC, and a VGA output that allows 


ge QUICKLY 
YOU FIND 








YOUR 
PULSE? 


ee 





What’s more, an optional video trigger lets 
you pinpoint any color field, and you can specily 
the trigger for any HDTV format. 

Now if all that gets your blood pumping, you 
better sit down. Because you can get a colorTDS 
for about the same price as 
any high-bandwidth four- 
channel monochrome scope. 
~ You know, monochrome. 
Like the one up there on the leit. 

If you’re tired of working in white-out con- 
ditions, call us toll free at 1-800-426-2200, ext. 162 
and ask about the TDS 544A and 644A. 

We may not be able to help you find your 


pulse over the phone, but what we have to say 


you to display your work on a larger monitor. should quicken it. 
Tektronix 
fh 
55W-283608 Copyright © 1993, Tektronix, Inc. 
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Discharger prevents P latchup 


Derek Matsunaga, Valleylab Inc, Boulder, CO 


The common resistor-capacitor ~P reset circuit can 
cause your wP to latch up if the power cycles on and 
off rapidly. The discharge circuit in Fig 1 is signifi- 
cantly faster than a naturally discharging resistor- 
capacitor combo and costs less than a dedicated watch- 
dog-timer chip. If Fig 1’s 5V supply drops below the 
zener voltage of D., C. discharges immediately. This 
fast discharge ensures that the microprocessor will be 
reset when the 5V supply returns to its normal state, 
regardless the interval between power-off and -on. 

IC, is a voltage comparator with an open-collector 
output, such as an LM339 or LM393. On power-up, 
C, charges to Vcc, and C, charges to the zener voltage 
of D, via R, and D,. R, limits the current through the 
diodes to an acceptable level. R, limits current into 
IC, in the event of an internal failure. Otherwise, the 
noninverting input of IC, tracks the 5V supply. 

When the power fails, the 5 and 12V supplies begin 
to decay. As the 12V supply decays, D, prevents the 
supply from discharging C,. Thus C, maintains the 
zener voltage of D, at the inverting input of IC, for a 
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relatively long time. When the noninverting input to 
IC, drops below the inverting input (plus or minus 
some negligible offset), the output transistor of IC, 
turns on. Thus IC, essentially shorts C, to ground 
through Rs. Rs limits IC,’s collector current to about 
5 mA. EDN BBS /DI_SIG #1253 EDN 
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1 pF (TYP) 


Fig 1—This quick-discharge reset circuit will not latch up a pP 
as a simple resistor-capacitor reset circuit can. 


BLILEY QUARTZ CRYSTALS 


| Typical 3rd Overtone Specs. | 


Freq. | Res. | Aging ee 

| Cut | (MHz) | (ohms) | per Week | (x 10°) | 

1 AT 5.0 35 pale a 
FC 5.0 45 2.4 8 
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“You need only a resistor to convert a voltage to a current, but to convert 
accurately, the resistor voltage must ignore the load voltage.” 


. < A Designer’s Guide to Precision DC Current Sources 


“A variety of tricks and techniques enhance the basic 
linearity, sensitivity, and stability of Wheatstone bridges.’’ 


A 


Designer’s Guide to Bridge Circuits 


> 


iii 


‘DESIGNER’S GUIDE TO 
PRECISION DC CURRENT SOURCES 
BY JERALD GRAEME 


This 3-part designer’s guide shows you the fine art of 
designing, analyzing, and trimming accurate, stable dc current 
sources. This original, 18-page collection by Jerry Graeme—a 
prolific author on the subject of analog design—offers a wealth 
of information on how current sources work and how to analyze 
basic current-source circuits. 

Jerry Graeme discusses and analyzes several circuits that use 
pairs of op amps. One of these circuits produces positive and 
negative current, which you can adjust through zero current. 
The Designer’s Guide also shows you how to control current 
sources digitally. You’ll find out that a current-output digital- 
to-analog converter may not be the best choice for a current 
source. 


A DESIGNER’S GUIDE TO 
BRIDGE CIRCUITS 
BY JIM WILLIAMS 


Bridge circuits are among the most elemental and powerful 
tools a designer has. They are used in measurement, switching, 
oscillator, and transducer applications. If you’re interested in 
learning about bridge circuits from Jim Williams—a specialist 
in analog-circuit and instrumentation design—now’s your 
chance. Order you own copy of EDN’s Designer’s Guide to 
Bridge Circuits. This guide will help you choose and design the 
circuit that’s most appropriate for your application. In the first 
part of this guide, you’Il learn about dc and pulsed methods for 
bridge-circuit signal conditioning. In the second part, Jim 
describes ac-driven bridges, which you’II find in specialized 
applications. Also included in this section are guides to 
distortion measurements and bridge interfaces. 
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Software Shorts 





Utility converts OrCAD output 


Vincenzo Carlotti, Roland Europe SpA 
Acquaviva Picena, Italy 


The Turbo C program in EDN BBS /DI_SIG #1246 
will put an OrCAD schematic file into the correct form 
for ingestion by the CBDS pc-board designer. 
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Hartley transform revs DSP 96002 


Pascal Staiquly, Patrice Nus, Marc Tomczack, 
Claude Vomschetdt 
Universite de Nancy, Vandoeuvre, France. 


EDN BBS /DI_SIG #1247 contains an implementation 
of Oscar Buneman’s fast Hartley algorithm on the Mo- 
torola DSP 96002 digital signal processor. 
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Monitor honchos 8051 


Clive Bolton, Bolton Engineering Inc 
Melrose, MA 


MON51.ASM, in EDN BBS /DI_SIG #1248, is a sim- 
ple but versatile monitor for the 8051 family. Written 
in 8051 assembly code, the monitor uses the 8051’s 
internal serial port. 
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Routine adds mouse to programs 


Jerzy R Chrzqszcz, Warsaw University of Technology 
Warsaw, Poland 


The C program in EDN BBS /DI_SIG #1233 will add 
mouse control to existing, keyboard-driven programs. 
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Designing 
telecommunications 
equipment? Heres how to 
put your world on a string. 


Quite simply, tap into the proper sources. Because, 
while in one sense the world’s a lot smaller, it can 
seem pretty big when the support you need is on the 
other side of it. 

It needn't be that way in passive com- 
ponents. Because Murata Erie's always 
nearby. Whether you're building Global 
Positioning Systems in Singapore, RF 
modems in Milan, or telephone systems 
in Thailand. 

And we're there in a big way. iis ~ 
technical expertise that 
ensures speed and flexibility _ 
in meeting new design 
requirements. With the : 
high-volume manufacturing § 
and distribution resources 
that—in getting parts where @ * 
and when you need them -— shimk the 
world to “neighborhood” size. And, of 
course, with undisputed Murata Erie quality, 
backed by our unique 1.0 QRS (100% 
quality, reliability, service) program. 

Oh, yes— product line breadth. You'll 
find our line, the largest, from chip caps to 
piezoelectric gyroscope systems, can make 
a world of difference in calculating the eco- 
nomic rewards of vendor reduction efforts. 

Call or write for details: Murata Erie 
North America, Marketing Communica- 
tions, 2200 Lake Park Drive, Smyrna, GA 
30080; 1-800-831-9172, Fax: 1-404-684-1541. Because, 
if it’s the telecommunications world you're after, 
you ll want to string along with us. 
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Design Entry Blank 


$100 Cash Award for all entries selected by editors. An additional 
$100 Cash Award for the winning design of each issue, deter- 
mined by vote of readers. Additional $1500 Cash Award for an- 
nual Grand Prize Design, selected among biweekly winners by 
vote of editors. 


To: Design Ideas Editor, EDN Magazine 
Cahners Publishing Co 
275 Washington St, Newton, MA 02158 


| hereby submit my Design Ideas entry. 


Name 

Title Phone 
Company 

Division (if any) 

Street 

City 

Country 

Design Title 

Home Address 


Social Security Number 
(US authors only) 


Entry blank must accompany all entries. 
Design entered must be submitted exclusively to EDN, 
must not be patented, and must have no patent pending. 
Design must be original with author(s), must not have 
been previously published (limited-distribution house 
organs excepted), and must have been constructed and 
tested. Fully annotate all circuit diagrams. Please sub- 
mit software listings and all other computer-readable 
documentation on a 5%-in. IBM PC disk in plain ASCII. 

Exclusive publishing rights remain with Cahners 
Publishing Co unless entry is returned to author, or editor 
gives written permission for publication elsewhere. 

In submitting my entry, | agree to abide by the rules 
of the Design Ideas Program. 


Signed (ose ae 
Date 





ISSUE WINNER 
The winning Design Idea for the November 26, 1992, 
issue is entitled “‘LED signals lamp failure,’ submitted 
by Chester Sampson of National Semiconductor (San- 
ta Clara, CA). 


ISSUE WINNER 
The winning Design Idea for the December 10, 1992, 
issue is entitled “Circuit extends 8052 Basic’s reach, 
submitted by Baskaran Kasimani of Brakes India Ltd 
(Madras, India). 
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Software Shorts 





Program generates noise sources 


Steve Hageman, Calex Mfg Co Inc 
Concord, CA 


The outstanding Visual Basic program in EDN BBS 
/DI_SIG #1254, entitled PWLNOISE, produces PWL 
(Spice’s piece-wise-linear construct) random-noise 
sources for Spice programs in minutes using your pa- 
rameters. It also calculates the resultant noise’s band- 
width and maximum slew rate. 

To Vote For This Design, Circle No. 403 





PLD forms adjustable pulse-width generator 


Aubrey Kagan, Weidmuller Canada Ltd, 
Markham, ON, Canada 


The PLD file in EDN BBS /DI_SIG #1255 programs 
an EP630 EPLD as an digitally controlled, adjustable 
pulse-width generator. | 
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PC printer port reads 16 inputs 


Michael R Crawford 
Mid-West Automation Systems, Buffalo Grove, IL 


Using the simple circuit and program in EDN BBS 
/DI_SIG #1256, your PC can read 16 digital inputs 
through its printer port. 

To Vote For This Design, Circle No. 405 





These Software Shorts listings are too long to repro- 
duce here. You can obtain the listings from the Design 
Idea Special Interest Group on EDN’s bulletin-board 
system (BBS): (617) 558-4241, 300/1200/2400 8,N,1. 
From Main Menu, enter ss/DI_SIG, then rknnnn, 
where nnnn is the number referenced above. 


How to use our bulletin board 


This icon identifies those Design Ideas that 
, ie have computer-readable material posted on 
(pe EDN’s bulletin-board system (BBS). Call our 
free BBS at (617) 558-4241 (800/1200/2400 8,N,1). Not 
every Design Idea has downloadable material, but each 
one does have a BBS number printed at the end of it. 
If you’d like to comment on any Design Idea, include 
the number in the subject field of your message. 
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\) Field-Configurable MegaPAC™ Switching Power Supplies 


ur opportunities are endless to mix and 
itch MegaPAC options. And with so 
iny possible power solutions available, 


u can define one precisely to fit your 
ods. 


t MegaPAC flexibility doesn't end there. 
your needs change, so can your switcher 
Nhich gives you another reason to 

»0se MegaPAC power supplies: they're 
only field-configurable power supplies on 
market. To alter voltage or power levels 
site, just loosen a screw, slide out a 
iduPAC converter assembly, and slide in 
ew one. It's that simple. 


<e a look at our new additions to the 
gaPAC family, highlighted at right. 


‘details about MegaPAC switching 
ner supplies, call Vicor Express at 
-735-6200 or Vicor's Westcor Divison 
-08-395-7050 (FAX 408-395-1518). 


S} 7 4- MO] 0) (fe) at) 


™@ MegaPAC—8 ModuPAC slots 
11.8"L x 6.0"W x 3.4"H 
@ Mini MegaPAC—5 ModuPAC slots 


9.4"L x 6.0"W x 3.4"H NEW smaller size! 


Input Options 


@ 120/240 VAC strappable 
M@ 120/240 autostrapping universal input 


NEW! Automatically senses line voltage 
and straps power supply accordingly. 
M@ 85-264 VAC universal input with power 


factor correction NEW! Meets IEC 555. 


OTT tele) me@)e)ireyar 


@ Up to 1600 watts total 

@ Up to 100 or up to 200 watts per output 
M@ 1-16 outputs, isolated & fully regulated 
M@ 1to95 VDC 


ModuPAC slide-in converter assemblies: 

M@ Standard—one output, up to 200 watts 

m NEW DualPAC™ —two outputs, up to 
100 watts each 

@ NEW TachoPAC™ —for fast transient 
response to high-speed load changes 

m@ NEW RamPAC™ —for very low noise 

@ NEW VXI Option—for low noise and 


low ripple to meet instrumentation 
standard VXI 


Family Options 


@ DC OK (Power Good)—TTL signal high 


when output is >90% of nominal 
@ Trim range +10% or 40-110% of nominal 


@ Industrial or military grade modules 
@ Hardwired local sense 
@ Enable/Disable—TTL signals inhibit or 


enable each output; includes one-pin 
global shutdown 


Component Solutions For Your Power System 


Vicor Corporation ¢ 23 Frontage Rd., Andover, MA. 01810 USA « TEL: (508) 470-2900 ¢ FAX: (508) 475-6715 
Vicor GmbH ° Tel: +49-89-329-2763 ¢ Fax: +49-89-329-2767 Vicor Far East Tel: +886-2-9188240 * Fax: +886-2-9132982 
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INTRODUCING A NEW LINE OF HIGH-PERFORMAWCE 8 7617 


Our new 
high-speed ADCs 


lower the line on power 


Low power used to be a luxury in high- 


performance analog-to-digital converters. 


12-bit 
2 MHz 
"225 mw 


We made it a priority—each 


ADC in our new line features 


a maximum power rating 
well below one-quarter 
Watt. Separately, each new 


part offers the optimum 


balance of precision, speed and power. As a 


family, they establish a new standard for low- 


power analog converter technology. 


Part No. Resolution 


MP8791 
MP8784 
MP8795 
MP8798 
MP8799 
MP8775 


MP87L91 
MP87L84 
MP87L95 
MP87L75 


12 bit 
10 bit 
10 bit 
10 bit 
10 bit 

8 bit 


12 bit 
10 bit 
10 bit 

8 bit 


Tested 
Frequency 


2 Mhz 
5 MHz 
1 MHz 
1 MHz 
1 MHz 
20 MHz 


1 MHz 

2 MHz 
0.25 MHz 
10 MHz 


Maximum Channel Supply 1000-Piece 
Power Count Voltage Price ($) 


225 mW 1 OV 30.40 
220 mW 1 5V 12.96 
50 mW 1 5V 10.40 
50 mW 4 OV 13.83 
50 mW 8 5V 15.44 
125 mW | 5V 6.44 
50 mW | 3aV 3192 
50 mW 1 3.0 13.60 
10 mW | 30 V 10.92 
35 mW 1 3.3 V 7.08 


The devices described in the chart represent major product groups. 


Prices shown are for PDIP. Other package options are available. 


We give you the competitive edge for 
power-critical applications. Whether you 
are building a high-resolution imaging system 
or a fax machine, a color copier or a digital 
cellular telephone, you get a greater degree of 


design freedom. Low-power converters add far 
e — less heat and noise to your 
10 -bit system. That means no 
heat sinks, better system- 
5 MHz level signal-to-noise, and 
* a straightforward 
Z Z 5 Wil W 


Full-featured—and reliable. Features like 
on-chip sample-and-hold functions and rail- 
to-rail programmable analog input ranges 
preclude the use of pre-conditioning circuitry 
for most applications. In addition, each part is 
guaranteed to be latch-up proof. The result is 
a more reliable system that is easier to design, 


and uses even less power. 


“All power ratings shown are guaranteed maximums. 
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Speed [MegaHertz] plotted against Power [milliWatts] for new Micro Power Systems ADCs. Note that the entire Micro Power family falls below the 250 mW line. 


3.3-Volt ADCs are available now. For We have the advantage in all four categories, 
b e battery-powered applications, and we've passed that advantage on to you. 
10- 1t our 3.3-Volt 8, 10, and 12-bit 
Call our toll-free number today. For more 
ADCs operate at or below 
| MH 7. 7 information about our new, high-performance 
50 mW—perfect wherever | 
8, 10, and 12-bit ADCs, call 1-800-765-5350. 
" high speed, mobility, and 
45 0 Wi 4 / If you call now, you'll receive our new 1993 
low power are a priority. 
Data Book of ADCs and 2 
Price is the final advantage. A successful digital-to-analog converters 6 -bit 
ADC design-in balances four dynamics— and a request card for 
precision, performance, power, and price. samples. We'll help you p26 MHz 


lower the line against y 
excessive power. 1 y, 5 Wil 





Micro Power Systems 


3100 Alfred Street, Santa Clara, CA 
1-800-765-5350/FAX 408-562-3605 
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DESIGN NEWS 


Analog Design Insights from Maxim Integrated Products No. 26 


Flash Memory & PCMCIA Power Supplies for 3V & 5V Systems 


World's Lowest-Cost & Smallest Flash 
Programming Supply Needs No Inductors 
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12V, 120mA 8-Pin SO Flash Programmer 
Fits into < 0.3in* 







INPUT 
4.75V TO 12V 





OUTPUT 
12V +5% 
30mA 
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The MAX734 comes in an 8-pin SO package and delivers 
120mA at 12V (+5%, -3%), guaranteed over temperature, 
from 4.75V to 12V inputs. The complete circuit fits into 
0.3in?. 83% efficiency at full-load and 7OuA supply current 
in shutdown save battery life. PWM control assures fixed- 
frequency output ripple for noise-sensitive and communica- 
tions applications. Priced at $2.00 (10,000 pcs’). 
Evaluation kit available (MAX734EVKIT-SO). 


* FOB, USA. (Circle 1) 


The MAX662 charge-pump programming supply for flash 
memories fits in 0.2in? and uses only low-cost capacitors to 
provide a regulated 12V +5% output. Guaranteed output cur- 
rent is 30mA for 4.75V to 5.5V inputs. No-load current is 
320yuA, which drops to 70nA in shutdown. The MAX662. 
comes in 8-pin DIP and SO packages and is priced at $1.85 
(10,000 pcs*). Evaluation kit is available (MAX662EVKIT-SO). 











* FOB, USA. (Circle 2) 









12V, 150mA Flash Programmer 


Complete Flash Memory Programmer 
Fits into < 0.5in* 


Fits in 14-Pin DIP (0.25in) 
12V at 120mA - No External Components 













INPUT 
4.5V T0 9.3V 











OUTPUT 
12V +4% 
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120mA 
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The MAX732 comes in a 16-pin SOIC package and deliv- 
ers 150mA at 12V +4%, guaranteed over temperature, from 
4.5V to 9.3V inputs. The complete circuit fits into < 0.5in2. 
Battery-saving features include 86% efficiency and 55yA 
quiescent current in shutdown mode. PWM control and 
170KHz fixed-frequency switching allow easy filtering of out- 
put ripple. Priced at $2.50 (10,000 pcs*). Evaluation kit 
available (MAX732EVKIT-SO). 










The MAX1732 is a complete 12V, 120mA flash memory 
programming supply in a single 14-pin DIP. It requires no 
external components and occupies only 0.25in? of board 
space. It is 0.3in high. Full-load efficiency is 85% and sup- 
ply current is 70yA in shutdown mode. Output regulation is 
+4% guaranteed over all line, load, and temperature condi- 
tions. PWM control allows easy filtering of output ripple in 
noise-sensitive applications. The MAX1732 is available in 
the commercial temperature range (0°C to +70°C). 















* FOB, USA. (Circle 3) (Circle 4) 











Flash Memory & PCMCIA Power Supplies for 3V & 5V Systems 






Dual-Slot PCMCIA Analog Controllers Direct V., and Vpp Power 


The MAX780 family of PCMCIA analog 
controllers save space and ease interfacing 
between your system's microcontrollers and 
PCMCIA slots. The controllers replace over 
12 discrete transistors and fit into just 
0.09in?. The MAX780s accept logic inputs 
via an 8-bit parallel interface (latched or 
transparent) and direct Vog and Vpp power 
to program and supply two PCMCIA cards 
or flash memory cards. Two on-chip power- 
ready indicators ensure proper program- 
ming voltages. The MAX780 is logic-com- 
patible with the following industry-standard 
PCMCIA digital controllers: Intel 82365SL, 
Fujitsu MB86301, Chips & Technology 
F8680, and Cirrus Logic CL-PD6720. 

















3.3V AND/OR 5V SUPPLY 
MAX748/738 
12V SUPPLY 
MAX734 


PCMCIA 
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Voc 
Vpp 
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CC 
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Vpp 


















Dual Dual VPP Dual Price* 
Part # VPP Outputs Valid Signals VCC Drivers Latches Package (1000 pcs.) 


MAX780A Xx x , x SSOP/PDIP $2.25 
MAX780B Xx Xx x SSOP/PDIP $2.00 
MAX780C Xx x Xx SSOP/PDIP $2.05 
MAX780D x x SSOP/PDIP $1.80 





(Circle 5) 
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Convert 3V Inputs to 12V, 150mA Outputs 
to Program Flash Memories 


Dual-Output Step-Up Converters Program 
Flash Memory and Power Microprocessor 











INPUT 
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10uH QUTPUT 
12V+5% 
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(7V TO 18V) 









0.047pF 





The MAX734 step-up converter provides 12V output opera- 
tion from inputs as low as 1.9V, when configured for boot- 
strapped operation. For 3V inputs, typical output power is 
150mA at 12V+5%. The entire circuit fits into 0.3in and uses 
only a diode, a 10uH inductor, and four capacitors. Battery- 
saving features include 80% efficiency and 70yA shutdown 
supply current. Priced at $2.00 (10,000 pcs”). 


The MAX717-MAX721 dual-output converters step up from 
as low as 1.8V. They have 87% efficiency and 60yA supply cur- 
rent (20uA in shutdown), and come in 16-pin narrow SO pack- 
ages. You can set the main output to 3V, 3.3V, or 5V, and deliver 
200mA. The auxiliary output delivers 5V or 12V at 120mA using 
a low-cost external N-channel switch. Features include low-out- 
put warning, automatic switchover between battery and wall- 
adaptor power, and back-up battery switchover to keep memory 
and clock alive. All outputs are logic-controlled. Priced at $5.95 
(1,000 pcs”). Evaluation kit available (MAX718EVKIT-SO). 


* FOB, USA. (Circle 6) 































* FOB, USA. (Circle 7) 


* DATA SHEETS « * EV KITS « * FREE SAMPLES « 


MAX734 (5V) (Circle 1) MAX662EVKIT-SO $20.00 Call Toll Free 1-800-998-8800 for a free Design 
MAX662 (Circle 2) MAX718EVKIT-SO $30.00 Guide or a free sample—sent within 24-hours! 
MAX732 (Circle 3) MAX732EVKIT-SO $20.00 


MAX173 Circle 4 MAX734EVKIT-SO $20.00 For applications assistance, call (408) 737-7600, 
: pees) FAX (408) 737-7194, MaxFax (408) 749-6801 or 


MAX780 (Circle 5) 


:; ite Maxim Integrated Products, 120 San Gabriel 
MAX717-721 (Circle 6) y me 
MAX734 (3V) (Circle 7) MAAXLAVI Drive, Sunnyvale, CA 94086 
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Design Engineers Bulletin 
New Product and Applications Information for Design Engineers 
Xicor’s New X9241 Quad Potentiometer Allows 


Factory Automation of 64 Potentiometer Adjustments 
via a Digital Two Wire Serial Bus 



























VHO 

or complex systems requiring X9241 fortis Ee 

multiple adjustment capa- SCL EEPROM WcRO bi 
bility, Xicor offers the new X9241, wre 
Quad E4POT. In addition to sean eg ny Aas ae VH1 
retaining wiper positions without 4x8 VLA 
power, the X9241 offers a two-wire i ae meme art 
serial interface for controlling AND cee 
the potentiometers independently AO CONTROL POT 2 POT 2 as 
or simultaneously using micro- e cea lope ae WcR2 VL2 
processor control commands. A 
user programmable address allows A2 
up to 16 devices to be software itis 
controlled via the common two os EEPROM C 4 
wire serial bus. 











QUAD E’POT Development System 


PC based system automates production adjustments of system potentiometers 


Hf aster analog circuit checkout and calibration is made 
possible by Xicor's new XK9241W Quad E2POT 
_ Development System. This system consists of an X9241 
a ~ evaluation board, interface cables and software which allows 

a design engineer to control all functions of the Xicor X9241, 
Quad E2POT from a menu driven system on a IBM PC 
Compatible computer. The XK9241W Development System 
allows the design engineer to place the X9241 ina target analog 
system and perform all adjustments and configuration needed 
to recognize the features and benefits of the Quad E2POT. The 
XK9241 PC based development system can also be used in 
production environments to automate potentiometer 
adjustments for initial system calibration. 

The XK9241 supports all versions of the X9241 family. It 
can simultaneously control up to 16 different Quad E2POTs on 
the same two-wire bus to effectively allow adjustment of 64 
individual E2POTs. Orders for the XK9241W can be placed 
with any authorized Xicor distributor. Suggested resale price 
is $299.00. | 


The XK924]1 can be used in a production environment 
to optimize the settings of the E2POT. 


RINSING ps NS a NUN TRS ts IRE eg na SST i i (SE STS I SS SE PE a EE 
Xicor Inc., 1511 Buckeye Drive, Milpitas, CA 95035 Fax (408) 432-0640 Tel (408) 432-8888 
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65803 21.3K 65804 29.8K. 


CMOS-8 


65800 5.8K 65801 10.7K 65802 16.0K 








65840 5.4K 65860 7.6K 65841 10.4K 65861 14.5K 65842 15.0K 












CMOS-8L 















65848 40.9K 65866 43.3K 65849 51.1K 65868 57.3K 65850 60.3K 






65872 141.9K 65855 171.4K 65873 179.0K 65875 240.0K 65858 244.3K 
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65826 42.2K 65828 56.2K 65830 72.3K 


65825 35.6K 


CMOS-8LCX ie coe yee 


To take a decisive lead in workstations and portable prod- 


Leading the pack ucts, take advantage of the latest sub-micron ASIC 


technology from NEC. We offer the industry’s 


mn sub-micron gate arrays broadest line of 0.5- and 0.6-micron CMOS gate 
& 


arrays. And they’re all available today. 
0.6-micron rule for workstations and other high- 


0.5- and 0.6-micron ASICs. end 5V systems. 

Available today from NEC. Our CMOS-8 gate arrays feature a 0.6-micron rule and 
a loaded speed* of 180 picoseconds. The family includes 11 
masters with 5-to-163K usable gates, and 156 to 660 I/O 
pads. Supply voltages cover the range from 2.7V to 5.5V. 


For fast answers, Call us at: Us) Tel:1-800-366-9782. Fax:1-800-729-9288. Germany Tel:0211-650302. Fax:0211-6503490. The Netherlands Tel:040-445-845. Fax:040-444-580. 
Sweden Tel:08-753-6020. Fax:08-755-3506. France Tel:1-3067-5800. Fax:1-3946-3663. Spain Tel:1-504-2787. Fax:1-504-2860. |taly Tel:02-6709108. Fax:02-66981329. UK Tel:0908-691133. 
Fax:0908-670290. Ireland Tel:01-6794200. Fax:01-6794081. Hong Kong Tel:886-9318. Fax:886-9022. Taiwan Tel:02-719-2377. Fax:02-719-5951. Korea Tel:02-551-0450. Fax:02-551-0451. 
Singapore Tel:253-8311. Fax:250-3583. Australia Tel:03-8878012. Fax:03-8878014. Japan Tel:03-3454-1111. Fax:03-3798-6059. 
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65831 106.9K 65832 140.0K 658 


0.5-micron rule for portables and high-end, low- 
power systems. 

Our CMOS-8L and 8LCX families run on 3.3V. With a load- 
ed speed* of 200 picoseconds, they outperform 0.8-micron 
ASICs operating at 5V. Power consumption is 3.27uW/ 
MHz/cell. The CMOS-8L family includes 30 masters with 
5-to-439K usable gates, and I/O pads from 164 to 908. 


CMOS-8LCX with CrossCheck test-scan technology. 
The CMOS-8LCX family incorporates CrossCheck test-scan 
technology. There are 10 masters in the family with 27-to- 
340K usable gates, and 284 to 908 I/O pads. 


CIRCLE NO. 131 
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- 
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65853 127.8K 






All the arrays in our CMOS-8, 8L and 8LCX families offer 
premium performance features including: 

1 Compiled ROM/RAM with Built-in-Self-Test (BIST). 

1 PLL and high-speed, reduced-voltage, swing I/O interface. 
C1 80p-pitch TAB-QFP. 

1 SCAN and JTAG test alternatives. 

1 OpenCAD Design System support. 


*F/O =2,1=0.5mm CrossCheck: registered trademark of CrossCheck Technology Inc. 


For the biggest choice in the 0.5- and 0.6-micron realm, 
come to NEC. We have the ASIC technology to send your 
system to the head of the pack. 





Nl 
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THE DCRSI REAL-TIME DATA RECORDER. 
TOUGH ENOUGH FOR FLIGHT TEST. 


The F-22 ATF pushes aeronautical 
technology to the limits. With its 
low-observable stealth design, vectored- 
thrust power, and fly-by-wire control 
system, it is the most sophisticated 
aircraft ever designed. 

Which is why 
in its flight test pro- 
gram it carries the 
most sophisticated & 
data recorder ever designed. 

The Ampex DCRsi™ 

The DCRs!1 is the only data recorder 
that supports data rates from 0 to 240 
Mbits/second and beyond in continuous, 
burst, or variable modes. 


It employs a unique transverse-scan 
rotary recording technology that has 
been field proven to be the most rugged, 
dependable system for applications in 
hostile environments. 

Which explains why the DCRsi 

family of high-speed, real-time data 

recorders has 

been specified 

6:1 over 

its nearest 
competitor. 

And why the DCRsi has been chosen 
for most airborne data collection applica- 
tions. And why the rack-mounted version 
is used in applications as diverse as 


remote sensing, ASW, reconnaissance, 
and SIGINT. 

With its simple, flexible interface, 
superior performance, and proven relia- 
bility, the DCRsi is the one data recorder 
for all your critical needs. From the one 
company that’s been meeting those needs 
longer than anyone. 


AMPEX 


Cliesi. 


Ampex Data Systems Corporation 40] Broadway, M.S. 3-23 Redwood City, CA 94063-3199 (415) 367-2758 DCRsi is a trademark of Ampex Data Systems Corp. © 1993 Ampex Data Systems Corp. 
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Embedded Systems 


My job, your job | 


our job is to make 
: things work. You place 
a wP or wC of some sort 
into a product and then cre- 
ate code that performs a wild 
and wonderful function. To 
get your job done, you use 
a variety of embedded-sys- 
tems development tools. My 
job is to fill this new section 
in EDN with information 
about the tools that will 
make your life easier. 

There are many changes 
on the way. Everyone is 
aware that the percentage of 
development costs devoted 
to software is increasing. 
Time-to-market is shrinking, 
and the short time it now 
takes to create working code 


is having a great effect on 
the system design. It’s not 
hard to extrapolate that in 
the future the tool set will 
be the deciding factor in em- 
bedded-systems hardware 
design. 

Tools and techniques have 
come a long way. In the mid- 
seventies, I was using 
Prolog coding sheets to 
hand-assemble code for the 
Intel 4004. After converting 
the machine language into 
hex, I would then burn an 
EPROM (1702), plug it into 
the target system, watch 
what happened, and then fall 
into a “repeat until working” 
loop. 

Since then, I have used 


Neural network and fuzzy logic 
combine to create COP8 code 


In an attempt to combine the 
best of fuzzy logic and neural 
networks, National Semicon- 
ductor has created NeuFuz4. 
This development package 
uses a neural network to 
build expertise into systems 
and assist you in creating 


NEURAL-NET 
LEARNING | 


AUTOMATIC 
CODE 
CONVERTER © 


The neural-network front end accepts a description of your application parameters and creates fuzzy 
rules and membership functions. Once the resulting design can be verified, the code for the COPS — 


can be generated. 


systems based on fuzzy logic. 

Fuzzy-logic proponents 
claim that fuzzy makes it 
easier to use in some applica- 
tions than using conven- 
tional programming meth- 
ods. But generating fuzzy 
rules and membership func- 


many different processors 
and DSP chips as well as a 
variety of development 
tools. Each of these new 
products allowed some in- 
crease in productivity. But 
we still design the software, 
write the code, let it run, and 
then scratch our heads to fig- 
ure out what went wrong. 

I recently replaced the 
4004-based instrument, 
which has been operating all 
these years on a research 
submarine, with a Z180 ver- 
sion that was written en- 
tirely in C. A monitor pro- 
gram on the target system 
allowed me to use a source- 
level debugger to speed the 
development along. Instead 


tions can be very difficult. 
These can be a long and tedi- 
ous processes, and you have 
to tune the membership 
functions and rules until you 
can meet the needs of your 
system. 

NewFuz4 uses neural net- 


FUZZY RULES & 
| MEMBERSHIP 
| FUNCTION 

GENERATOR 


SYSTEM INPUT ___ 
DATA 


FUZZY RULE 
VERIFIER & 
OPTIMIZER 








of staring at the assembly 
listing, I spent my time star- 
ing at the source code on the 
debugger...and scratching 
my head. 

We have a long way to go 
before we can quickly gener- 
ate error-free code for even 
simple embedded applica- 
tions, let alone complex 
ones. But you have a job to 
do now. You have to get the 
project in front of you out 
the door. To do your job, you 
need to know what tools are 
here today and what tools 
are on the way. It’s my job 
to keep you informed. 

—David Shear 


works to take the application 
parameters and system in- 
put/output data and create 
the fuzzy-logic rules and 
membership sets. The re- 
sulting rules and member- 
ship functions are then given 
to a fuzzy rule verifier and 
optimizer, which simulate 
the operation of the system. 
The optimizer will also guide 
you on rules that can be re- 
moved. 

If you are not pleased with 
the results, the neural-net 
learning function can tune 
the rules and membership 
functions. When you ap- 
prove the simulation, the 
package can automatically 
create assembly-language 
code for the COP8 uC. 
(Later this year, the package 
will create C code for use on 
any w#C with a C compiler). 

Three versions are avail- 
able. The Learning Kit 
(NF2-C8A-KIT) costs $199 
and allows you to play with 
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a limited version of the complete pack- 
age. The Development Kit (NF4-C8A) 
costs $3975 and includes the standard 
package and one year of support. The 
Development System (NF4-C8A-SYS) 
costs $10,000 and includes all of the soft- 
ware, a COP8 debug module, and one 
year of support, training, and access to 
an expert consultant for 16 hours. 


—David Shear 


National Semiconductor, Santa Clara, 
CA. Phone (800) 272-9959. Circle No. 388 


Profiling tool added 
to Spectra 


Xpert Profiler is an operating-system- 
independent tool that provides analysis 
of system performance and reliability. 
It is compliant with Ready Systems’ 
Spectra, which is an open cross-devel- 
opment backplane. 

Xpert Profiler is designed for minimal 
target intrusion and will reduce applica- 
tion distortion and allow for more accu- 
rate monitoring. The tool can help you 
identify execution bottlenecks and un- 
met deadlines. It also tracks system 


MORE HOSTS 
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DISPLAY |] DISPLAY] | DISPLAY _ 
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PROGRAM | 
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FILE 
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TARGET 
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Embedded Systems 


flow and ISR (interrupt service routine) 
nestings. It includes a task-switching 
display and operating-system overhead 
measurement when used with an oper- 
ating system built on top of Ready Sys- 
tems’ Nanokernel. 

It also has display and monitor pro- 
grams. The display program presents 
graphical data in two ways: in a timeline 
and in a Statistics table. The timeline 
graphically represents execution 
threads with optional display of user- 
defined probes, stimulus response, and 
critical deadlines. The statistics-table 
display provides statistical analysis, 
such as maximum-, minimum-, and av- 
erage-task-execution time, and deadline 
information. 

The monitor program executes on the 
host and uses Spectra’s ToolBuilder In- 
terface to supervise the event-monitor- 
ing process. Events are collected by the 
target and then sent to the host. The 
monitor program configures the opera- 
tion of Xpert Profiler and lets you de- 
fine the buffer size, sampling period, 
timing resolution, ISR monitoring, and 
sampled data. 

Xpert Profiler-uses Xtrace Daemon 
to communicate between the target and 
the host, eliminating the need for a 
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The Xpert monitoring program controls the performance data acquired by the target. 
When the sample buffers in the target are full, the data is sent to the host where it is 


presented by the Xpert display program. 
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special monitoring thread in the target. 

User-defined measurement parame- 
ters determine what data the target col- 
lects and how often. You can choose the 
timer granularity in units of clock ticks, 
microseconds, or milliseconds. You can 
acquire the execution time of specific 
instrumented blocks of code, flag spe- 
cific points in the program, and obtain 
timing data about ISRs. The target col- 
lects the data by instrumenting code 
segments of interest. 

Xpert Profiler ($3000) can also be 
used without target hardware by using 
Spectra’s Virtual Target.—David Shear 


Ready Systems, Sunnyvale, CA. Phone 
(408) 736-2600. Fax (408) 522-7102. 
Circle No. 390 


Tool set for 68HC08 


This integrated set of tools for Mo- 
torola’s new 68HC08 wC includes the 
Micro-C C compiler from Dunfield De- 
velopment Systems, the MCX-08 real- 
time operating system (RTOS) from AT 
Barrett and Associates, the SIM08 
simulator, RCASM08 relocatable as- 
sembler, and the environment from 
P&E Microcomputer Systems. 

This is not a package where three 
vendors just stuck their products in the 
same box and called them integrated. 
The companies have worked together, 
and the environment from P&E Micro- 
computer Systems provides a consistent 
look and feel for the tools. It includes 
an editor with help files for the com- 
piler, RTOS, simulator, and assembler. 

The compiler and assembler generate 
debug maps for use with the simulator. 
The simulator supports symbolic 
source-level debugging and has a multi- 
ple window screen that lets you view a 
variety of data. Besides the internal 
registers and port values, you can view 
memory (including XX for uninitialized 
and UU for unimplemented memory), 
source code, and commands. 

The RTOS has 32 services, which in- 
clude task management, semaphores, 
messages, queues, timer management, 
and interrupts. It offers preemptive, 
round-robin, and time-sliced schedul- 
ing. An advanced and extended version 
will be available this year that will add 





Rotary DIP SWITCHES 
ROM THE LEADER IN ROTARIES, 
THE LEADER IN DIPS 







4 Cuoices Or STYLE 


2 Cuoices Or Suart, 5 Cxoices Or Cope, 
1 Cuotce Or Lire Span-10,000 Orerarions: 


The right format for your needs A broad range 


= Surface mount or thru-hole of application possibilities 
= Perpendicular or right angle styles a SCSI 
= Coded outputs — octal, BCD, hexadecimal Laptop /notebook computers 
BCD complement or hexadecimal complement Office equipment 
= Flush or extended actuators Telecom 


= Tape and reel or tube packaged and as an affordable substitute in many situations 


Made better to perform better where you would otherwise “think rotary” 
= SPC-monitored to 6-sigma for quality assurance Competitively priced and delivered on schedule... 


= Newhigh-temperature plastics beat-the-heat of available from the factory or your local distributor. 
surface mounting...260°C/10 sec. or 250°C/20 sec. 


= Internally sealed rey y WA 


=m “Dancing feet” contact system avoids PC board sto 
mis-codes, guarantees reliability of 10,000 cycles An ISO-9001 Company 


of operation 561 Hillgrove Avenue, P.O. Box 10373 
LaGrange, Illinois 60525-0373 USA 
Phone: (708) 354-1040 FAX: (708) 354-2820 
TLX OR TWX: 190254 GRAYHILL LAGE 
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services at an additional cost. The simu- 
lator is not RTOS aware, but there are 
plans to make this feature available. 

One advantage of using the simulator 
is that the timer is also simulated. 
Therefore, when you are debugging 
your code, the timer stops when execu- 
tion stops. This lets you to also debug 
the timer routines, which is sometimes 
difficult to do because the timer keeps 
running on breakpoints. 

The simulator also includes a cycle 
counter that will count the execution 
cycles and provide estimates on execu- 
tion time. You can also pull up a screen 
that will compare the execution time 
of the 68HC08 to the 68HC05 running 
the same code. If you are considering 
upgrading to the 08 from the 05, you 
— se can run your 05 code directly on the 


Haw will PCs. FPGAs and, Windows NT 08 simulator to see how much faster it 
7 J 


will run on the new uC. 


change the design equation in the ‘90s? You can also get an absolute assem- 


bler and the simulator free from Mo- 
EDN’s Ath Annual torola. P&E Microcomputer Systems 
EDA Industry Forum 


created the assembler and simulator 
that Motorola distributed for the 
68HC05 as well as the one being given 

You’re invited to join EDN’s editors at its away for the 68HC08. 
annual EDA Industry Forum to find out what Even though this package is intended 
your peers or customers think about tool for developing products based on the 

68HC08, its $495 price will make it at- 
use. Jack Vaughan, EDN Products and Ca- tractive to those who just want to learn 
reers senior editor, will present the results more about using C and a real-time op- 
of EDN’s 4th annual survey of EDA tool user. erating system on a »C. —David Shear 
Then you'll hear distinguished industry 
experts give their views on how changing 
patterns will affect product development and 
strategies in the months ahead. 

Find how extensive EDA tools are used 
today; which designs the tools are used for; 
how PCs, FPGAs and, Windows NT change 
the design equation; and which tools and 
vendors will electronics design engineering 
professionals adopt in the near future. 





Who Should Attend: 


Design engineers, engineering 
managers, and EDA vendors will 
benefit from this industry forum. 


When: 
Tuesday, June 15, 1993 
6:30 pm - 8:00 pm 
Where: 

The Adolphus Hotel 
1321 Commerce Street 
Dallas, TX 75202 
(214) 742-8200 


Presented by: 


EDN Products and Careers 












P&E Microcomputer Systems Inc, 
Woburn, MA. Phone (617) 944-7585. 
Circle No. 389 











Attendance is Free—Limited Seating 






For more information, 
contact: Kathy Calderini at 
(617) 558-4526. 







e Frank J. Costa ¢ David Shepard 
Vice President of Marketing, Orcad World Wide Design Support Manager, 
° Aart J. de Geus Texas Instruments 


President and Chief Operating e William M. vanCleemput President, 
Officer, Synopsys Delos Research 


e Wes Patterson 
Chief Operating Officer and EDN 
Executive Vice President, Xilinx 
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Active-probe emulator for 68040. 
The emulator provides zero-wait-state 
operation to 25 MHz and one-wait-state 
operation from 25 to 33 MHz for Mo- 
torola’s 68040, 68EC040, and 68LC040 





Ps. The active probe contains pP cir- 
cuitry to minimize the intrusion of the 
emulator into the target system. A ter- 
minal-based system, which includes the 
active-probe with space for 2 Mbytes 
of memory, an HP 64700A card cage, 
and an 80-channel, 1k-deep emulation- 


Embedded Systems 


FREE INFO, FREE POSTAGE 


Use our postage-paid reader-service 


cards to get more information on 
any of these products. 





bus analyzer, costs $25,150. Hew- 
lett-Packard Co, Santa Clara, CA. 
Phone (800) 452-4844. Circle No. 424 


3V 80186 emulator. The MICE-III 
and MICE-IIIS emulators now support 
the Intel 80L186EA 3V version of the 
80C186 along with the C186 and 
C186XL CPUs. The emulators can run 
with a clock of up 20 MHz with no wait 
states in either the target or overlay 
memory. The MICE-IIIS-80C186EA 
has a 32-kbyte trace buffer and 1 Mbyte 
of zero-wait-state memory. The MICE- 
III starts at $10,500, and the MICE- 
ITIS starts at $12,500. The Hypersource 
source-level debugger is included. Mi- 
crotek International, Hillsboro, OR. 
Phone (503) 645-7333. Fax (503) 629- 
8460. Circle No. 425 





68332 in-circuit emulator. The Code- 
TAP-XA (extended architecture) in- 
circuit emulator now supports the 68332 
wC at up to 16 MHz with zero wait 





states. The trace dissassembler shows 
register contents as they change. A se- 
quential event system allows you to 
chain together up to four event detec- 
tors. The CodeTAP-XA also includes 
statistical performance analysis, 256- 
kbyte to 1-Mbyte overlay memory, 
4k x 144-bit trace, and a high-level lan- 
guage debugger. It will run on both PCs 
and Sun SPARCstations. $9000. Ap- 


Perhaps there is something almost 
as reliable as our solid- state relays, after all. 


AT&T's LH1500 family of Solid-State Relays offer more 


functionality for less money, while providing foolproof ay, J; 


current limiting circuitry. 


Reliably single-chip, our LH1500 devices 


ensure bounce-free operation, eliminate 


EMI, offer low power draw and 


enhanced surge protection. 


Our LH1527/1537 (400V &250V) © 












Relays are the first “true” Form C devices, with a single- 





_ chip design that guarantees break- 


§ before-make operation. 


me = The LH1571 is UL recognized, while the 





©1993 AT&T 


Me LH1S14 and LH1527/1537 are UL recognized, CSA 
© certified and BABT certified. (Shown actual size) 


Our LH1514 Relay is the first to 


perform in high-frequency (up to 50 MHz) 
low on-resistance applications, proving that, 
F yes, T1 switching can go solid-state. 

Our LH1571 Protected Power Feed Relays 
lower the cost of providing UL safety protection while 


switching battery voltage to digital lines. 


AI&I Solid-State Relays. 
AI&I Reliable. 


For more about our state-of-the-art LH1500 family, just 
call AT&T Microelectronics 1 800 372-2447, ext. 912. 
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Protel Technology, Inc. 4675 Stevens Creek Blvd. Suite 200 Santa Clara, CA 95051 


MICROSOFT. 


WINDOWS. 
COMPATIBLE 


echnology 


; Fax (408)-243-8544 


Phone (408)-243-8143 


z 
Z 


Prices and specifications are subject to change without notice. All product names are trademarks of their respective manufacturers. Copyright © 1993 Protel Technology. 
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plied Microsystems, Redmond, WA. 
Phone (206) 882-2000. Fax (206) 883- 
3049. Circle No. 426 


In-circuit emulator for 68333. The 
HMI-200 Series of in-circuit emulators 


has expanded to include the Motorola 
68333 wP. The units offer real-time 





emulation to 16 MHz, four complex 
break-and-trigger points, two 4k x 104- 
bit trace buffers, and 256 kbytes to 2 


Embedded Systems 


Mbytes of overlay RAM. All three of 
the 68333’s operating modes (16-bit, 8- 
bit expanded, and single chip) are sup- 
ported. The SourceGate control and 
source-level debugging software, which 
runs on PCs or Unix workstations, is 
included. $16,000. Huntsville Mi- 
crosystems Inc, Huntsville, AL. Phone 
(205) 881-6005. Fax (205) 882-6701. 
Circle No. 427 


Pentium in-circuit emulator. The LA/ 
ICE-I5 combines the ML4400 logic ana- 
lyzer with additional hardware and soft- 
ware to provide in-circuit emulation for 
Intel’s Pentium pP. The LA/ICE-I5 
uses emulation features included on the 
wP to start and stop, set breakpoints, 
single step, and examine and change in- 
ternal data. The ML4400 logic analyzer 
adds real-time trace, triggering, and 
overlay-memory functions. The 
SoftProbe debugger runs on a PC and 
provides control and display functions 
for the system. $32,975, fully equipped; 
$11,995 without the ML4400 logic ana- 


“<B> Formerly Sprague Semico 


a 


lyzer. American Arium, Tustin, CA. 
Phone (714) 731-1661. Fax (714) 731- 
6344. Circle No. 428 


Real-time C emulator interface for 
PCs. A Microsoft Windows-based inter- 
face to the HP 64700 Series emulators 
runs on IBM-compatible PCs and allows 
interaction with the emulators in C or 
assembly language. With this interface, 
which until now was only available for 
workstations, you can make debugger 

















INDUSTRIAL 

e Isolated 

e Economical 

e Linear 

e Switchers 

© Open Frame 

e PC Board Mount 

e Terminal Strip 

e —25°C to + 70°C 
Operating Temperature 

e No Electrical Derating 
Required 

e No Heat Sink 

e Short Circuit Protected 

e No External Components 

e Single, Dual and Triple 

Outputs 


Over 1000 Standard 
DC-DC and AC-DC Models 


Delivery— stock to 
one week 


PICO. 


Electronics, Inc. 
453 N. MacQuesten Pkwy. Mt. Vernon, N.Y. 10552 
Call Toll Free 800-431-1064 
IN NEW YORK CALL 914-699-5514 

FAX 914-699-5565 
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measurements, such as monitoring C 
variables, without stopping the proces- 
sor. $1250. Hewlett-Packard Co, Santa 
Clara, CA. Phone (800) 452-4844. 

Circle No. 429 


PIC16C84 development system. 
The PICMaster-16C€ provides full- 
speed, real-time in-circuit emulation for 
Microchip’s PIC16C84 wC. The system 





includes a target probe, the PRO MAS- 
TER programmer, and all required 
software. It runs on IBM-compatible 
PCs under Microsoft Windows. $3450. 
Microchip Technology Inc, Chandler, 
AZ. Phone (602) 786-7200. Fax (602) 


899-9210. Circle No. 430 


Windows-based DSP development. 
The WBC25 DSP Workbench provides 
a Microsoft Windows 3.1 environment 
for DSP development. You can develop 
DSP code with TI’s C25 C compiler/ 
assembler and then download to the 
system’s benchtop board for test. The 
Direct Access Boot Kernel runs on the 
board and communicates with the PC 
running the Windows program via the 
parallel port. The board includes a 50- 
MHz TMS320C25, 128k x 16-bit zero- 
wait-state SRAM, 64k x 16-bit 
EPROM, and 128k x 16-bit flash mem- 
ory. $695. Micro Platforms, Seattle, 
WA. Phone (206) 527-7929. Fax (206) 
527-8012. Circle No. 431 


STREAMS-based networking execu- 
tive. STREAMS are used in the devel- 
opment of communications services by 
providing a standardized framework for 
communication drivers. SNX 
(STREAMS Networking Executive) 
and SNX+ support multiple operating 


systems including VRTX32 kernel, 
VRTXsa kernel, or any Nanokernel- 
based operating system. The executives 
have been designed specifically for real- 
time applications. SNX and SNX+ are 
based on source code from Spider Soft- 
ware and support a variety of network- 
ing protocols. SNX costs $5300, and 
SNX+ costs $6200. Ready Systems, 
Sunnyvale, CA. Phone (408) 736-2600. 
Fax (408) 522-7102. Circle No. 432 


Shorts 


80-channel emulation bus ana- 
lyzer offers 8k to 256k deep trace 
buffer for HP 64700 series emula- 
tors. Hewlett-Packard Co. (800) 
452-4844. Circle No. 433 


68HC000 and 68EC000 probe tips 
and modules are now available for 
the EL 1600 in-circuit emulator. 
Applied Microsystems Corp. 
Phone (206) 882-2000. 

Circe No. 434 


CenterLine Software’s Object- 
Center C+ + programming envi- 
ronment has been integrated with 
VxWorks and Microworks real- 
time embedded development en- 
vironments. Wind River Sys- 
tems. Phone (510) 748-4100. 

Circle No. 435 


Revisions 


The HP graphical-debug environ- 
ment, release 1.1, adds support 
for HP’s SoftBench software- 
development framework. Hew- 
lett-Packard Co. — Circle No. 436 








Like a Wire 
Quality’ S new QuickSwitch i iSa afast, high current sovich for 
‘direct bus connection. A Zero delay logic product that has an 





on resistance of 5 ohms with the nem of an open circuit | 


when off! _ 
“That S right! The Gicseutend used to aeeiive con nect bus 


- Soe introduces practically NO Propagation Delay(250 ps), 


NO Added Ground Bounce, NO Added Power Dissipation, and 
| requires NO Directional Control. The QuickSwitch can replace 
traditional TTL buffers and transceivers to reduce overall prop- 
: agation delay, noise, control complexity, and power con- 
sumption. In addition to Bus Connect, ‘the QuickSwitch has a 
_ multitude of other applications, 



















Zero Delay Mux/Demux: 


/ ~ QuickSwitch bus switches can be 


10 | standard high speed SRAMs they 
| make large, fast time shared dual port 
| RAMs and high performance ping 
| ~ pong RAM systems at low chip count 
| and low cost! : 


| Zerot Delay Byte swapping 


. ee for buses such as EISA with 
ee added ce 
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es use fo make Barrel Shifters, andwith — 


- QuickSwitch can be used for byte 





5V to 3V Conversion: — | 
The QuickSwitch can be used — 
to automatically limit output 
voltage providing 5V to 3V signal : 
conversion with Zero delay! 
More Applications: — 
Video switching, Fast Address _ 
Latch, Hot Plug and ATE Load 
Switching arejustafew! = 


Quality Semiconductor's full- 
line of logic parts are shipping 
now! QS offers FCT-T logic in 
ultra small QSOP, ZIP, PDIP, and 


SOIC packages that are available in A,B,C, and D speeds as 


well as in the FCT 2000 series with on-chip resistors. Now with 
the QuickSwitch you have the fastest, cleanest, smallest and 
most innovative line of logic parts! Call Quality Semiconductor 


at (408) 450-8061 today for more information on our out- 


standing line-up of logic parts, and the ever expanding list of 
QuickSwitch applications. _ 





QSI and Quickswitch are registered trademarks of Quality Semiconductor, Inc. 
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Real life simulation. 
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Introducing Philips arbitrary waveform generator. 


Think of the Philips PM 5150 arbitrary waveform 
generator as a real life simulator. One that can 
simulate any desired user-defined waveform. In other 
words: unlimited waveform simulation at your 
fingertips. 


20 standard waveforms gives access to common test 
signals. 


Build your own waveforms. 
If, however, you run these 20 standard wave- 


forms through the math, scaling and editing functions, 
over 1 million tailor-made waveforms 
are available. Waveform editing is 
extremely easy via the front panel or 
optional mouse. 


No need for expensive test models. It will match 
those signals encountered under 
actual operating conditions. All at 
half the price and twice the 
performance of other waveform 
generators. Sounds too good to be 
true? Optional sequence generator. 

For unprecedented versati- 
lity, the optional sequence generator 
will repeat and link waveforms in any order. 

More memory. More speed. The new Philips PM 
5150 arbitrary waveform generator. Real life simulation 
at a real low price. 





Just look at the specs. 

Digital waveform synthesis with 12 bit amplitude 
resolution and 32K of waveform memory allows you to 
create, store and edit the most complex waveforms. 
All this at a maximum speed of 20MS/s. A choice of 


You'll measure better performance 


For literature or a demonstration call: 


Austria (0222) 60101-1772, Belgium (02) 5256692/94, Denmark (32) 882100, Finland (90) 5026371, France (1) 49428080, Germany (0561) 501466, Great Britain (0923) 240511, 
Ireland (061) 330333, Italy (039) 2036519, Netherlands (040) 503100, Norway (22) 748381, Portugal (1) 683121, Spain (1) 4042200, Sweden (08) 7821300, Switzerland (01) 7452244. 
For countries not listed, write to: Philips Test & Measurerient, Building TQIII-3 5600 MD Eindhoven, The Netherlands. 


= PHILIP 
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Direct digital synthesizer (DDS). The 
single-chip Q2230 DDS has a maximum 
clock rate of 85 MHz, which lets it syn- 
thesize sine waves from 0 to 42 MHz. 
The chip has a frequency control inter- 
face, a 32-bit accumulator, a 15-bit sine- 
wave lookup table, and an output from 
a 12-bit DAC. You can program the fre- 
quency control interface to frequency 
hop with an output latency of 14 system 
clocks. $28.50 (1000). Qualcomm Ine, 
San Diego, CA. Phone (619) 587-1121. 
Fax (619) 452-9096. Circle No. 401 


2-Mbit VRAM. The KM428C256 2-Mbit 
video RAM (VRAM) has an access time 
as low as 60 nsec. The 0.6-y~m chip has 
a 256k x 8-bit organization and uses 
both a conventional dynamic RAM and 
a serial access memory (SAM). Dual 
ports can asynchronously access both 
memory types. The SAM port has an 
18-nsec cycle time. $19 (1000). Samsung 
Semiconductor Inc, San Jose, CA. 
Phone (800) 446-2760; (408) 954-7000. 
Circle No. 402 


GaAs ASICs. This GaAs gate-array 
family has ECL, TTL, and GaAs- 
compatible I/O ports that operate as 
fast as 1 GHz. The arrays have from 
10,000 to 100,000 gates and feature gate 
delays of 50 psec. Power dissipation is 
0.35 mW at 1 GHz. You can implement 
a D flip-flop having a toggle rate of 1.8 
GHz. NRE, $75,000 to $150,000. Rock- 
well International Corp, Newport 
Beach, CA. Phone (714) 833-6849. 

Circle No. 403 


Fuzzy coprocessor. The SAE 81C99 
has an 8-bit interface to either a wC or 
wP. The fuzzy coprocessor offloads cal- 
culations from the host and reaches a 
peak performance of 7.9 million rules/ 
sec at 20 MHz. A MIN-MAX or MIN- 
BSUM algorithm calculates the 
weights. The chip handles 256 inputs, 


a LL LLL LL LLL LL 
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64 outputs, and 16,384 rules. $32. 
Siemens Corp, Santa Clara, CA. Phone 
(408) 980-4518. Circle No. 404 


Instrumentation amplifiers. The 
PGA204 and PGA205 are programmable 
instrumentation amplifiers. The 
PGA204 provides decade gain steps of 
1, 10, 100, and 1000 V/V. The PGA205 
has binary steps of 1, 2, 4, and 8 V/V. 
The amplifiers have a maximum offset 
voltage of 50 wV and a maximum drift 
of 0.25 pV/°C. The gain error is 0.024%, 
and the nonlinearity is 0.002%. $6.50 
(1000). Burr-Brown Corp, Tucson, AZ. 
Phone (602) 746-1111. Fax (602) 889- 
1510. TWX 910-952-1111. Circle No. 405 


Multiplying DAC. The MAX543 12-bit 
multiplying DAC comes in an 8-pin 
small-outline package. A serial input to 
an on-chip 12-bit register minimizes 
board space. Separate CLK and LOAD 
control pins let you load and update the 
converter in separate operations. Other 
features include 1-ysec settling time, 
20-nV/see glitch energy, and 1-mV,, 
feedthrough for a 10 kHz, +10V input 
signal. $4.25 (1000). Maxim Integrated 
Products, Sunnyvale, CA. Phone (408) 
737-7600, ext 6087. Circle No. 406 
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Dual-output switching regulators. 
The MAX717 and MAX721 operate 
from input voltages as low as 1.8V 
and provide a main output voltage of 
3.3 or 5V and an auxiliary output of 
5 or 12V. You can use a MOSFET on the 
auxiliary output to supply more than 120 
mA for programing flash memories. 
Efficiency ranges from 80 to 87%, and 
the switching frequency can be as fast 








as 500 kHz. From $5.95 (1000). 
Maxim Integrated Products, Sunnyvale, 
CA. Phone (408) 787-7600. Circle No. 407 


Linear active filters. The D68 series 
consists of lowpass or highpass active 
filters in a 0.3-in.-high package. Model 
types include 8-pole Butterworth, 8- 
pole 6-zero elliptic, 8-pole Bessel, and 
8-pole 6-zero constant delay responses. 
User-specified corner frequencies range 
from 10 Hz to 100 kHz. The units have 
typical +1° unit-to-unit phase match- 
ing. $115 (1000). Frequency Devices 
Inc, Haverhill, MA. Phone (508) 374- 
0761. Fax (508) 521-1839. Circle No. 408 


LCD controller. The SED1560TOB is 
a single-chip LCD controller and driver 
for handheld applications. In active 
mode, the chip draws 350 pA from a 
3V supply and 0.05 pA in a deep sleep 
mode. The chip drives displays as small 
as 17x150 pixels and as large as 
65 x 102 pixels. You can configure sev- 
eral devices together to drive larger dis- 
plays. $8.25 (1000) in a TAB package 
only. S-MOS Systems, San Jose, CA. 
Phone (408) 954-0120. Fax (408) 922- 
0578. Circle No. 409 


SCSI-2 to ISA bus adapter. The 
538C400A single-chip SCSI controller 
has logic to interface with an ISA bus. 
The chip has 256 bytes of on-chip RAM 
to use as a scratch pad by the BIOS. 
In addition, the chip features the com- 
pany’s TolerAnt Active Negation Tech- 
nology, which improves data integrity. 
TolerAnt drivers actively control the 
maximum voltage and current to the 
SCSI cable. $9 (1000). NCR Corp, Day- 
ton, OH. Phone (800) 334-5454; (303) 
226-9550. Circle No. 410 
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Wide-word static RAM. The LH- 
521028 64k x 18-bit SRAM suppresses 
ground bounce associated with fast 
wide-word memory parts by using six 
eround pins and six power pins. The 
chip also includes transparent address 
latches. A flexible bus architecture can 


be 8, 9, 16, or 18 bits wide. Access times 


are 20 nsec, $70; 25 nsec, $65; and 35 
nsec, $60. Sharp Electronics Corp, 
Camas, WA. Phone (800) 642-0261; 
(206) 834-2500. Circle No. 411 


Integrated Circuits 





Glassman High Voltage, PO Box 551, whitonouss Station, NJ 08889, 
telephone (908) 534-9007. Also Glassman Europe, in the UK call (0256) 810808 
and in Asia, Glassman Japan (044) 877-4546. 
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Infrared receivers. The TFMS 5xxx 
and TFMT 5xxx combine a photoelec- 
tric PIN diode, an AGC amplifier, a 
bandpass filter, and a demodulator on 
a single chip. The chip suits infrared 
remote-control systems. Manufactured 
to ISO 9000 standards, the device 
doesn’t require external components. 
$2.11 (1000). Temic, Santa Clara, CA. 
Phone (800) 554-5565, ext 83; (408) 988- 
8000. Fax (408) 970-3950. Circle No. 414 


8-bit microcontroller. The DS80C320 
wC is a drop-in replacement for the 8051 
wC and is 2 to 8x faster. The chip oper- 
ates at clock speeds from 0 to 25 MHz 
and delivers 6 MIPS at 25 MHz. Besides 
enhanced 8052 features such as three 
16-bit timers, an on-chip UART, 256- 
byte RAM, and four 8-bit I/O ports, the 
chip adds dual data pointers, two 
UARTs, power monitor, watchdog 
timer, and additional interrupts. $6.50 
(10,000). Dallas Semiconductor, Dal- 
las, TX. Phone (214) 450-0448. Fax 
(214) 450-0470. Circle No. 415 


4-bit microcontroller. The MN155202 
is a 4-bit CMOS pC that features 128- 
nibble RAM, 2k-nibble ROM, keypress 
interrupt, an 8-bit timer/event counter, 
an 8-bit serial interface, ac zero cross 
detection, low-voltage reset/watchdog 
timer, direct LED drive, 10-bit 6- 
channel ADC with a 33-ysec conversion 
time, and an OTP option. $1.99 (80,000). 
Panasonic Semiconductors, Elgin, [L. 
Phone (708) 468-5715. Circle No. 416 


Local bus SCSI processor. The 
ISP1010 SCSI processor connects to a 
VESA, PCI, Intel 386DX, 486, or 1960 
local bus. A general-purpose RISC pP 
handles I/O control blocks, thread man- 
agement, queues, and data flow; a SCSI 
Executive Processor manages SCSI bus 
protocols. The RISC pP communicates 
with the host via a 16-bit instruction 
and data path. $85 (100). Emulex Corp, 
Costa Mesa, CA. Phone (800) 662-4471; 
(714) 662-5600. Circle No. 417 


Notebook controller. The 82C468 sin- 
gle-chip notebook controller operates 
with Intel’s new S-series 466 wPs. The 
chip handles Intel and the company’s 
proprietary Sequencer power-manage- | 
ment modes. Other features include 3 
and 5V operation; 33-MHz clock speed; 
and support for Windows Advanced 
Power Management. $25 (10,000). Opti 
Inc, Santa Clara, CA. Phone (408) 980- 
8178. Circle No. 418 


EDN-NEW PRODUCTS 








ECLinPS translators. Eight translating 
devices are available for the ECLinPS 
logic family: TTL to differential PECL, 
differential PECL to TTL with Vpp, 
dual TTL to differential PECL, dual dif- 
ferential PECL to TTL, TTL to differ- 
ential, differential ECL to TTL with 
Vpp, 1:2 fanout differential PECL to 
TTL with Vpp, and differential PECL 
to TTL. $4.29 (1000). Motorola Inc, 
Mesa, AZ. Phone (602) 962-3410. Fax 
(602) 898-5020. Circle No. 419 





16-kbit serial EEPROM. The 
ST24C16C is an I°?C bus-compatible se- 
rial EEPROM. The chip has a 2k x 8-bit 
organization, which is sectioned into 
eight blocks of 256 bytes. The chip has 
a minimum of 100,000 erase and write 
cycles. A write protection scheme al- 
lows the upper half of the array to be 
protected against spurious or unauthor- 
ized erase or write operations. $3.05 
(1000). SGS-Thomson, Phoenix, AZ. 
Phone (602) 867-6259. Fax (602) 867- 
6102. Circle No. 420 


JPEG coprocessor. The L64702 com- 
presses and decompresses '4-screen 
windows having 240x352 pixels at a 
full-motion video rate of 30 frames/sec. 


Integrated Circuits 


Utilizing a 10:1 compression ratio, the 
chip sends compressed data to a hard 
disk at 500 kbytes/see over a 2 Mbyte/ 
sec ISA bus. Alternately, the chip can 


process an 8.5X11-in. image having 


300-dpi resolution. $65 (1000). LSI 
Logic Corp, Milpitas, CA. Phone (408) 
433-8000. Circle No. 421 


Programmable filter-equalizer chip. 
The ML6017 is designed for magnetic 


disk drives having capacities from 300 
Mbytes to 2 Gbytes. You can digitally 
program the chip to filter variable- 
speed data streams from 9 to 48 MHz, 
such as those found in magnetic and op- 
tical disk drives that use zone-bit re- 
cording. A serial interface programs the 
chip. The chip draws 90 mA from a 5V 
supply. $5.95 (100,000). Micro Linear 
Corp, San Jose, CA. Phone (408) 483- _ 
5200. Circle No. 422 


Get prototype custom power supplies 

with agency-approval in as little as 7 days. 
We act fast, using fully agency-approved Megapower modules, 
to get you evaluation units in only a week’s time in many cases. 
Production quantities begin quickly too, in as little as three to 
four weeks, cutting your time-to-market. You also get: 

Power densities up to 8.5W/ir* 

Commitment to ISO 9001 continuous improvement.* 

Power conversion utilizing mature MHz zero current 


switching topology. 


Extensive manufacturing experience in high density 


MHz power systems. 


© 99 active power factor correction available. 


Call and find out about Megapower's unsurpassed custom service 
and wide range of design options. We can quickly meet your new 
system requirements. The week we act will make the difference. 
Phone: 408-370-8900 or FAX: 408-376-3672 


LEB 
—MEGAPOWER_ 
SS 


1355 Dell Avenue, Campbell, CA 95008 


* Certification to ISO 9001 scheduled for Sept. 1993. 
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10-MHz arbitrary-waveform gen- 
erator. The 5920 stores 16k data points 
and produces waveforms with 12-bit 
resolution and less than 0.1% voltage 
error. The maximum output voltage is 
30V p-p, the rise time is 100 nsec, and 
the typical frequency error is below 
0.01%. The unit also operates as a func- 
tion generator, producing standard 
waveforms. It offers a variable duty cy- 
cle and produces gated and triggered 
waveforms as well as triggered, 
counted waveform bursts. $2995. Kron- 
Hite Corp, Avon, MA. Phone (508) 580- 
1660. Fax (508) 583-8989. Circle No. 406 


Universal power analyzer. The 
PM3000A, whose basic error is under 
0.05%, works on single- and 3-phase 
power systems. The unit’s three galva- 
nically isolated channels accept peak in- 
puts of 0.2 to 2000V and 10 mA to 200A. 
On 3-phase systems, you can connect 
the analyzer from phase to phase or 
from phase to neutral. For testing mo- 
tor drives, the unit accepts inputs from 
speed and torque transducers. The ana- 
lyzer has a measurement bandwidth of 
500 kHz. In two seconds, it can perform 
a harmonic analysis (to the 99th har- 
monic) on each phase and the neutral 
of a 3-phase system. $11,900. Voltech 
Inc, Ashland, MA. Phone (508) 881- 
7329. Fax (508) 879-8669. Circle No. 407 


13-slot VXibus mainframes with 
built-in frequency standards. Build- 
ing a frequency standard into a VXI 
mainframe frees slots for VXI modules. 
The $9950 1261 AE incorporates an oven 
oscillator stable to within 5 parts in 10”° 
per day. The $18,550 1261AR incorpo- 
rates a rubidium standard stable to 
within 5 parts in 10" per month. Both 
frequency sources produce 1, 5, and 10 
MHz as well as 1 pulse/sec. Each can 
have as many as five buffered outputs. 
To avoid warmup drift, the mainframes 
include a jack for connecting a standby 
power source that can maintain power 
to the frequency standard at all times. 
Delivery, 12 to 16 weeks, ARO. Racal- 
Dana Instruments Inc, Irvine, CA. 
Phone (800) 722-3262. Fax (714) 859- 
2505. Circle No. 408 


Secondary-cell test system. The 378 
applies controlled charge/discharge se- 
quences to secondary cells ranging in 
size from AAA through D. The system 
tests cells in groups of as many as 400. 
Each test sequence can include as many 
as 1188 phases. In each phase, the cells 
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can be charged, discharged, or rested. 
The system includes a PC based on a 
50-MHz i486DX2 CPU. $117,000 (50 
cells) to $362,000 (400 cells). Enlode 
Inc, Orange Park, FL. Phone (800) 874- 
7729; (904) 264-4405. Fax (904) 264-4405. 

Circle No. 409 


Bit-error-rate test set for DS3 sys- 
tems. The $4895 battery-powered PF- 
47 monitors systems that communicate 
at the 45-Mbps CCITT DS8 rate. The 
automatically self-configuring unit si- 
multaneously performs more than 70 
measurements, and analyzes and tests 
out-of-service equipment as well as sys- 
tems that are in service. The handheld 
unit runs for 10 hours in monitor mode 


and 65 hours in test mode from a single | 


battery charge. The back-lit 16 x 4- 
character LCD lets you use the tester 
in dimly lit areas. Wandel & Golter- 
mann Technologies Inc, Morrisville, 
NC. Phone (800) 277-7404. Circle No. 410 


Thermal-imaging system. The [Q812 
is a real-time, radiometric infrared im- 
aging system. It is sensitive to wave- 
lengths of 8 to 12 wm and can resolve 
240 lines of 348 elements per line. Sensi- 
tivity is 0.06°C at temperatures near 
ambient. The operator interface fea- 
tures pull-down menus. Display modes 


include pan, scroll, and zoom. You can 
also select up to five temperature cross- 
point displays as well as isothermal dis- 
plays. From $59,500. Flir Systems Inc, 
Portland, OR. Phone (503) 684-3731. 
Fax (503) 684-5452. Circle No. 411 


IEEE-488 buffer/monitor. The 48938 
speeds the operation of [HEE-488- 
interfaced printers and plotters by buff- 
ering files as large as 4 Mbytes. The 
unit accepts data at 600 kbytes/sec and 
sends them to the graphical output de- 
vice at a slower rate. As a bus monitor, 
the unit stores 2M 16-bit transactions. 
An MS-Windows program helps you in- 
terpret the stored data by displaying 
command mnemonics and interpretation 
notes. The unit is compatible with 
IEEE 488.2, and its commands conform 
to the SCPI syntax. $795 with 1 Mbyte 
of storage; $995 with 4 Mbytes. ICS 
Electronics Corp, Milpitas, CA. Phone 
(408) 263-5500. Fax (408) 263-5896. 
Circle No. 412 


Multimode OTDR. The FCS-102D ISA 
bus card operates in three modes: as 
an optical time-domain reflectometer 
(OTDR) at a wavelength of 1310 nm, 
as an automated fault finder, and as a 
break finder with 1-button control. The 
board measures attenuation and return 
loss at the touch of a single button. 
Tests take less than three minutes. The 
unit, which works with optical-fiber ca- 
bles as long as 40 km, exhibits a 5m 
dead zone. $10,000; delivery, 6 weeks, 
ARO. Exfo EO Engineering Inc, Va- 
nier, Quebec, Canada. Phone (418) 683- 
0211. Fax (418) 683-2170. Circle No. 413 


Test system for erbium-doped fiber 
amplifiers. The 81600 Series 200 sys- 
tem includes a tunable laser source with 
a built-in attenuator, optical power me- 
ter, optical amplifier test set, optical 
spectrum analyzer, Unix-based com- 
puter, and specialized software. The 
vendor’s VEE icon-based software sim- 
plifies the creation of custom tests. 
Measurement repeatability is within 0.1 
dB. The system makes 4 measurements/ 
sec. Approximately $200,000. Deliver- 
ies begin in August 1993. Hewlett- 
Packard Co, San Jose, CA. Phone (800) 
452-4844. Circle No. 414 


100k-sample/sec board for laptop 


PCs. The half-length 4-channel UEI-127 
draws all its power from the PC’s 5V 
rail. An on-board de/de converter pro- 

















Meta-Software is unveiling a whole new look for HSPICE. Keeping 
with our commitment to continuous incremental improvement, 


we've made some exciting changes to our products. 


Take a peek at HSPICE/Win, our new PC Windows based (v3.1) 
graphical simulation package, which provides a migration path to | ie Se Sor 
the NT operating system when it becomes available. Enjoy a 


improved productivity and ease of use on 386 and 486 PCs. 


For workstation users, Meta Manager is a vision to behold. A simu- 
lation manager for HSPICE, Meta Manager brings together stimulus, 
resource, analysis, waveform display and schematic links, with a 
provision for mixed A/D. Our first link, Cadence Composer, gives 
you more fully 


integrated func- 
tionality, includ- HH Ss = | CE 
ing hierarchical #8 
HSPICE netlists, 
|Beole).4)\ (em ciele) pz 


full support for 
all HSPICE de- 






vices and sche- 
matic cross probing. By providing HSPICE with Meta Manager 
hooked into the schematic link, we've done the CAD administra- 
tion for you. HSPICE with Meta Manager easily plugs into the eames 
Cadence framework, providing complete HSPICE capabilities with- 


in the Cadence environment. 


Circuit designers can focus on our continually growing family of 
models, including the newly installed BSIM 3 and EPFL. Our 
on-going university program allows us to bring you early commer- 
cial adaptations of the latest models. Meta's commitment to provid- 
ing the fastest, most accurate circuit simulation is the basis for our 
modeling methodology. With over 47 models installed, you'll 
quickly see the difference. Meta offers users a choice of BSIM 
models, including BSIM 1, BSIM 2, BSIM 3 and MetaMOS 
(level=28), our proprietary BSIM model. 


For over 17 years, IC and system designers have chosen HSPICE 
for its accuracy and reliability. Our proven reputation is worth 


another look. 


Call us today for a free evaluation. You won't believe your eyes. 


800-346-5953 


See for yourself at DAC, booth #712 ff paar 


i META-SOFTWARE 
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vides the other supply voltages the 
board needs. The card’s internal clock 
runs from 0.001 Hz to 50 kHz, but the 
card also accepts an external clock and 
allows programmable clock-frequency 
division. The card features simultane- 
ous sample-and-hold analog inputs; sam- 
ple-timing uncertainty is 4 nsec. The 
board also has two 12-bit DACs and 16 
digital I/O lines. Drivers that work with 
seven MS-DOS languages accompany 
the board, along with C source code for 


We'll Help Protect Your Signals 
and Equipment, and Improve 
Your System Performance. 

In the real world, your analog signals are 
exposed to almost every hazard known 
to man. Ground loops, EMI, RFI, transients 
from induced lightning, ESD, and 
inductive switching ... and noise from 
everywhere. You need to protect your 
signals and equipment, and get the best 
performance available. 


Our SCMSB signal conditioning modules 
will give you the protection you need 
and superior performance, too. Six-pole 


outstanding 95dB NMR at 60Hz for very 

high noise rejection and much cleaner 
signals. That’s 50 times better than most 
signal conditioning products. You'll also 
find that our extremely low output noise 
won't. generate additional transients to 

confuse your A/D systems. 


Combine this with our 100% tested 
4500Vrms isolation barrier and 240VAC 
input protection, and you get an 
exceptionally clean and protected 
analog signal. Just what you’d expect 
from Burr-Brown. 
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the drivers and a stand-alone data- 
acquisition program. $595. United 
Electronic Industries, Watertown, 
MA. Phone (617) 924-1155. Fax (617) 
924-1441. Circle No. 415 


VMEbus signal conditioner for 
strain gages and RTDs. The 
VMIVME-3418 provides excitation and 
signal conditioning for eight resistance 
temperature detectors (RTDs) or strain 





_ Other Key Specifications 


* Functions Include Voltage 


Inout/Current Input/Current 
Output/RTD, Strain Gage, and 
Thermocouple Input 


© RID and TC Linearization 

| © TC Cold Junction Compensation 
| © 2.5us Access Time 

| ° +0.05% Accuracy 

© $4yV/°C Drift 

| * Output Noise 


As Low As 150uVrms 


® Input Protection to IEEE-472 
filtering on each SCMS5B module offersan | Peel 
_ © Operating Temperature 


Range -25°C to +85°C 


_ If your analog signals are important to 

_ you, give us a call. You'll get remarkable 
_ system performance, and equipment 

_ protection, too. Write Burr-Brown Corp., 

- P.O. 11400, Tucson, AZ 85734. Or, call toll 
_ free 1-800-548-6132. 





CIRCLE NO. 90 





gages. One board accepts transducers 
of both types. Each group of four chan- 
nels withstands 1 kV to the other group 
and to the VMEbus. You can order the 
board with constant-current or con- 
stant-voltage excitation. The constant 
current is programmable from 1 to 70 
mA; there are three constant-voltage 
ranges from 2 to 12V dc. Headers ac- 
commodate full, half, and quarter 
strain-gage bridges and 2-, 3-, and 4- 
wire RTDs. $2129. VME Microsystems 
International Corp, Huntsville, AL. 
Phone (800) 322-3616; (205) 880-0444. 
Fax (205) 882-0859. Circle No. 416 


Computer-upgrade package for 
GR275X board-test systems. This 
computer upgrade equips the vendor’s 
GR2750, 2751, and 2752 with the same 
Sun Microsystems SPARCstation used 
in the GR2756 system. The SPARCsta- 
tion replaces the Sun 3/80 used in the 
earlier-model testers. The vendor 
claims that the upgrade increases the 
speed of the test tools by an average 
of seven times. $99,000 including instal- 
lation. GenRad Inc, Concord, MA. 
Phone (508) 369-4400. Circle No. 417 


Extender board for SBus plug-ins. 
The SBus XB2-P/R uses a multilayer 
design to maintain a signal impedance 
of close to 750. Each bus signal appears 
on a clearly labelled test point. Versions 
are available to extend the board under 
test parallel to the SPARCstation and 
at 90° to it. $195. Dawn VME Products 
Inc, Fremont, CA. Phone (800) 258- 
3296; (510) 657-4444. Fax (510) 657- 
3274. Circle No. 418 


IEEE-488 data-acquisition software. 
GPIBLab is a software module that 
works with the vendor’s DADisp, a 
spreadsheet-like, PC-based graphical 
data-analysis package. The GPIBLab 


BURR-BROWN® | module lets you set up IEEE-488 in- 
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struments and collect data from them 
without leaving DADisp. $495 including 
an ISA bus [EEE-488 controller board. 
DSP Development Corp, Cambridge, 
MA. Phone (617) 577-1133. Fax (617) 
577-8211. Circle No. 419 


$129, 8-channel data-acquisition 
board. You can configure the half-slot 
ANA201 to work in 8- or 16-bit ISA 
bus slots. The 12-bit board is available 
with conversion times of 10 and 3 psec. 
$129. BSoft Software Inc, Columbus, 
OH. Phone (614) 491-0832. Fax (614) 
497-9971. Circle No. 420 


Tool for scan testing nonscannable 
logic. The $1095 ScanBox Probe/128 is 
a 128-pin stimulus-and-response inter- 
face that works with the vendor’s Pro- 
Test boundary-scan test-development 
systems. It uses boundary-scan parts 
to add control and visibility to traces 
and logic that are otherwise untestable 
using scan techniques. The interface’s 
test pins connect to the target board’s 
inputs and outputs via connectors or 
test probes. When so connected, a tar- 


- 
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get board is surrounded by virtual scan 
cells. The test systems, which cost 
$7995 to $30,000, can accommodate 
multiple interfaces to test high-pin- 
count assemblies. AIS, Los Altos, CA. 
Phone (415) 941-3247. Fax (415) 941- 
7642. Circle No. 421 


DSO plug-ins. The $31,400 54710D and 
the $45,900 54720D are 2- and 4-channel 
deep-memory mainframes in the ven- 
dor’s very-high-performance color- 
display DSO family. The $9950 54722A 
is a quadruple-width plug-in that takes 
8G samples/see on one channel in real 
time and, when used in the 54720D, pro- 


vides a bandwidth of 2 GHz. The plug-in 
samples 4x as fast as any other com- 
mercial real-time-sampling DSO and of- 
fers 4x the single-shot bandwidth. The 
54720D offers 64k samples/channel of 
display memory or 256k samples with 
the quadruple-width 54722A. Delivery 
range, from 4 to 10 weeks, ARO. Hew- 
lett-Packard Co, Santa Clara, CA. 
Phone (800) 452-4844. Circle No. 422 


Manufacturing-defects analyzer. 
Each guard circuit of the 2048-point 
(max) MAX2-1000 can supply 100 mA 
to components connected to the node 
under test. The system’s automatic- 
program-generation software down- 
loads netlist and parts-list information 
from your automated design system. 
You can develop board-test programs 
on the system itself or off line on an 
80386- or 1486-based PC. The program- 
generation software automatically lo- 
cates guard pins. A 128-point system 
costs $27,955; additional groups of 64 
points cost $1985. Digalog Systems 
Inc, New Berlin, WI. Phone (414) 797- 
8000. Fax (414) 797-8003. Circle No. 423 





Microsystems, Inc. 
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Thousands of System One Audio test systems in use 
around the world attest to the fact that this is the System 
that works. 


FAST & COMPREHENSIVE 


System One is a completely integrated audio frequency 
IEEE-488 controlled testing subsystem. By combining all 
the necessary instruments into one package the System 
One provides greater testing speed with higher perform- 
ance at lower cost than conventional instruments. 
Optional DSP FASTTEST & FASTTRIG capabilities rapidly 
test any channel, making over 60 measurements In 

less than 2 seconds. Options such as input and output 
Switchers and the DSP-based FFT and digital domain 
modules make “one-stop” audio frequency testing 

a reality. 











HIGH PERFORMANCE 


New digital and analog technologies make yester- 
days “good enough” unacceptable. System One easily 
handles dual domain testing challenges such as high 
performance AD and D/A converters. It offers premium 
specifications and performance, but at no premium 

In price. 


System One is the modern, modular solution for your 
analog and digital domain audio frequency testing 
needs. Our worldwide force of Audio Precision represer 
atives will be pleased to provide further information an 
an onsite demonstration. 


udio. 
precision 


P.O. Box 2209 

Beaverton, OR 97075-3070 
503/627-0832, 800/231-7350 
FAX: 503/641-8906 
































INTERNATIONAL DISTRIBUTORS: Australia: IRT Electronics Pty. Ltd., Tel: (61) 2 439 3744 Austria: ELSINCO GmbH, Tel: (43) 222 815 04 00 Belgium: Trans European Music NV, Tel: (32) 2-466 5010 Bulgarié 
ELSINCO, h.e. Strelbishte, Tel: (359) 92 581 698 Canada: GERRAUDIO Distribution, Tel: (416) 696-2779 China, Hong Kong: AC E (Int'l) Co. Ltd., Tel: (852) 424-0387 Czech Republic: ELSINCO Praha spol. s r.o 
Tel: (42) (2) 4702 |. 451, 452 Denmark: npn Elektronik aps, Tel: (45) 86 57 15 11 Finland: Genelec OY, Tel: (358) 77 13311 France: ETS Mesureur, Tel: (33) (1) 45 83 66 41 Germany: RTW GmbH, Tel:(49) 221 70913 
Hungary: ELSINCO KFT, Tel: (36) 112 4854 India: HINDITRON Services PVY, Tel: (91) 22 836-4560 Israel: Dan-El Technologies, Ltd., Tel: (972) 3-544-1466 Italy: Audio Link s.n.c., Tel: (89) 521-598723 Japan: TOY 
Corporation, Tel: (81) 3 (5688) 6800 Korea: B&P International Co., Ltd., Tel: (82) 2 546-1457 Malaysia: Test Measurement & Engineering Sdn. Bhd., Tel: (60) 3 734 1017 Netherlands: TM Audio B.\ 
Tel: (31) 034 087 0717 New Zealand: Audio & Video Wholesalers, Tel: (64) 7 847-3414 Norway: Lydconsult, Tel: (47) 91903 81 Poland: ELSINCO Polska sp. z0.0., Tel: (48) (22) 39 69 79 Portugal: Acutron Electroacustic 
LDA, Tel: (351) 1 9414087 / 9420862 Singapore: TME Systems Pte Ltd., Tel: (65) 298-2608 Slovakia: ELSINCO Bratislava spol. s r.o., Tel: (42) (7) 784 165 South Africa: SOUNDFUSION, Tel: (27) 11 477-1315 Spait 
Telco Electronics, S. A., Tel: (84) 1531-7101 Sweden: Tal & Ton Elektronik AB, Tel: (46) 31 80 36 20 Switzerland: Dr. W.A. Gunther AG, Tel: (41) 1910 41 41 Taiwan: ACESONIC Intl Co., Ltd., Tel: (886) 2 719 2388 Unite 


Kingdom: SSE Marketing Ltd., Tel: (44) 71 387-1262 
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Shielded connectors. The 3359 Series 
00-position, D-ribbon interconnect sys- 
tem consists of four components. The 
first is a 50-position SCSI- and SCSI II- 
approved, metal-faced ribbon connector 
that accepts 0.050-in. pitch cable. Also 
part of the system are inner and outer 
crimp sleeves, a metal junction shell for 
EMI/ESD grounding, and a plastic 
molded boot that fits over the metal 
junction shell after termination is com- 
plete. $6.23 (1000). 3M Electronic 
Products Div, Austin, TX. Phone (800) 
225-5373; (512) 984-3897. 

Circle No. 530 


PC-board connectors. FCN720M Se- 
ries IDC sockets and fully shrouded 
headers are available in 20-, 26-, 34-, 
40-, 44-, and 50-position versions. The 
connectors feature a 2-mm pitch and 
will terminate a flat cable that has a 
l-mm conductor pitch. Headers are 
available in straight, right-angle, and 
surface-mountable versions. The sock- 
ets feature bump polarization to pre- 
vent reverse insertion. Contacts are 
rated for 1A at 250V ac and have a 20- 
m) contact resistance. Operating range 
spans —55 to +105°C. A 44-position 
socket, $2.65 (1000). Fujitsu Microelec- 
tronics Inc, San Jose, CA. Phone (800) 
642-7616; (408) 922-9000. Fax (408) 
428-0640. Circle No. 531 


Panel connectors. Lite wire-trap con- 
nectors feature a vertical orientation 
that eases the task of inserting and re- 
moving stripped wire. A built-in align- 
ment shelf orients the connector to the 
user’s mounting panel. Mounting pegs 
provide board-level polarization. The 
connectors are UL and CSA listed, are 
compatible with robotic board-loading 
equipment, and accommodate 16 to 20 
AWG wire sizes. The phosphor bronze 
contacts feature tin plating, and the 
housings carry a 94V-0 UL rating. 
From $0.345 (100,000). Molex Ine, 
Lisle, IL. Phone (708) 969-4550. Fax 
(708) 969-1352. Circle No. 532 


Power-fail monitor. The Model PF- 
VME autoranging module monitors the 
ac line and the 5V logic output in VME 
systems. The unit is powered by ac and 
de input signals. When both the ac and 
de signals are above thresholds, the 
module asserts an ACFAIL signal fol- 
lowed by a SYSRESET signal in accor- 
dance with VME timing specifications. 
If either input signal drops below 
threshold levels, the output signals be- 
come disasserted. The threshold ranges 
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can be set from 85 to 110V ae or 170 
to 220V ac and from 4 to 5V de. $60 
(OEM qty). Deltron Inc, North Wales, 
PA. Phone (215) 699-9261. Fax (215) 
699-2310. Circle No. 533 


Transient suppressors. HSMC Series 
suppressors are housed in surface- 
mountable, hermetically sealed ceramic 
packages. Key features include a 1500W 
pk power dissipation, a 1-psec theoreti- 
cal response time, 5-wA reverse leakage 
current, and a —55 to +175°C operat- 
ing range. The units are available with 
reverse standoff voltage ratings of 5 to 
200V and with clamping factors of less 
than 1.3. The units are available with 
gull-wing or J-lead type terminations. 
$8 (5000). ProTek Devices, Tempe, AZ. 
Phone (602) 968-6060. Fax (602) 921- 
3760. Circle No. 534 





Solid-state relays. Models 480D25E 
and 480D45E solid-state relays handle 
loads of 480V at 25 and 45A, respec- 
tively. Both devices feature a 1200V 
peak repetitive voltage rating. Both de- 
vices also feature 4000V isolation, a 
zero-voltage turn-on, built-in snubber, 
and a rugged encapsulated package 
with a die-cast mounting base. Operat- 
ing range spans —40 to +100°C. 
480D25E, $13; 480D45E, $20 (250). 
Opto 22, Temecula, CA. Phone (800) 
321-6786; (714) 695-9299. Fax (714) 695- 
Alita Circle No. 535 








MOSFET. The RFP70N03 N-channel 
MOSFET has a 30V breakdown rating, 
a T0A current carrying capability, and 
an 80-nsec max turn-on time. Maximum 
operating junction temperature rating 
equals 175°C. Gate threshold voltage 
ranges from 2 to 4V, and zero-gate volt- 
age-drain current measures 1 pA max. 
Output capacitance equals 1750 pF. 
$4.05 (1000). Harris Semiconductor, 
Melbourne, FL. Phone (800) 442-7747; 
(407) 724-3704. Circle No. 536 


Boost converter. The VUM24-05N 
module consists of a single-phase ac/de 
bridge, a 500V 120-mQ MOSFET, and 
a 600V/30A ultrafast reverse recovery 
diode connected for use as a boost con- 
verter circuit. The module is rated for 
operation over a universal input range 
of 85 to 265V rms and can control as 
much as 2.5 kW in 2380V applications 
and 1.2 kW at 120V. The module hous- 
ing measures 1.25 2.5 x1 in. and fea- 
tures an isolated mounting baseplate. 
$24.48 (100). IXYS Corp, San Jose, CA. 
Phone (408) 485-1900. Fax (408) 485- 
0670. Circle No. 537 


Power transistor. The MRF880 UHF 
linear device suits cellular base sta- 
tions. The unit is a class AB device 
that features a 90W power output 
and a 9.5-dB typ gain across a frequency 
range of 800 to 960 MHz. The unit 
features silicon nitride passivation 
and gold top metal and emitter bal- 
lasting. Efficiency equals 35% min at 
900 MHz, and intermodulation distor- 
tion measures —29 dBe max. $246. 
Motorola Inc, Phoenix, AZ. Phone 
(602) 244-3818. Fax (602) 244-4597. 
Circle No. 538 


Clock oscillators. The surface-mount 
AMO-HC Series clock oscillators drive 
10 TTL gates or 50-pF CMOS loads. 
The units are available in frequencies 
ranging from 1.5 to 50 MHz with stabili- 
ties of +100 ppm over a 0 to 70°C range. 
The units feature a built-in decoupling 
capacitor to reduce power-supply line 
noise. Symmetry of 45/55 is standard 
in all oscillators; a 3-state enable-disable 
feature is available as an option. $2.75 
(1000). AVX Corp, Myrtle Beach, SC. 
Phone (803) 946-0263. Fax (803) 448- 
1948. Circle No. 539 


Stacking connector. This shielded 
parallel stacking connector uses 
Cin::Apse button contact technology. 
The 5-row 0.05-in.-pitch interstitial con- 
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tact pattern permits 249 connections in 
a space of less than 1 in.”. The connector 
is available in heights of 0.277, 0.738, 
and 0.933 in. The addition of chipper 
shielding yields a system that can sup- 
port data rates in the 250-MHz range. 
$20 to $60. Delivery, four to six weeks 
ARO. Cinch Connectors, Elk Grove 
Village, IL. Phone (708) 981-6000, ext 
6179. Circle No. 540 


Optocouplers. [LH100 and ILH200 
phototransistor optocouplers are her- 
metically sealed to keep out moisture. 
Both optocouplers have ceramic packag- 
ing and operate over a —55 to +125°C 
range. Both devices offer current trans- 
fer ratios of 100 to 500% and power dis- 
sipation ratings of 350 mW. The ILH100 
features a single optocoupler in an 8-pin 
DIP; the ILH200 contains two optocou- 
plers in an 8-pin DIP. ILH100, $11.88; 
ILH200, $13.75 (5000). Siemens Com- 
ponents Inc, Santa Clara, CA. Phone 
(408) 980-4500. Circle No. 541 


Photoelectric sensor. The Q19 photo- 
electric sensor operates from a 10 to 
30V supply and has a sensing range of 
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2 to 80 in. The unit includes an alarm | VMEbus enclosure. The MSE 12-slot 
feature and NO and NC outputs. Each | VMEbus enclosure includes a 600W 


output can handle 150-mA loads. The 





complementary output scheme lets one 
output signal a controller or sound an 
alarm whenever sensing conditions be- 
come marginal. The unit comes with a 
dual-LED top-panel indicator system to 
inform the operator of sensing condi- 
tions such as power-on, output over- 
load, object sensed, and low gain. $75. 
Banner Engineering Corp, Minneapo- 
lis, MN. Phone (612) 544-8164. 

Circle No. 542 


power supply that features power factor 
correction. The unit’s Jl and J2 
backplanes comply with the IEEE- 
P1014 specification. The backplane fea- 
tures a sealed monolithic, multilayer, 
fully laminated construction. Power and 
ground are implemented via a bus bar 
that ensures consistent voltage levels 
throughout the system. The enclosure 
provides mounting space for three half- 
height storage devices (two 3’4 in. and 
one 5% in.). Cutouts are provided for 
connectors on the back panel. $3995. 
Heurikon Corp, Madison, WI. Phone 
(800) 356-9602; (608) 831-0900. Fax 
(608) 831-4249. Circle No. 543 


Enclosure. Designed for Futurebus + 
systems, the F'B02 Series unit is a 19-in. 
rackmount design that incorporates 
horizontal card loading. Fully compliant 
with 896.2 requirements, the enclosure 
incorporates a power supply that can 
be configured to develop 1600W with a 
230V input or 1200W with a 115V input. 
The front of the enclosure includes a 
hinged front panel and an LED display 
area for ac on, voltage indicators (5, 2.1, 


CSEM: Real Low-Voltage, Low-Power ASICs! 


Innovation in Micropower 


From the innovative research concept to the realised 
industrial product, CSEM Design provides micropower 
mixed analog/digital mode ASICs for applications 
where current consumption is critical. 


Typical Applications 


® Battery powered portable instrumentation 
®@ Medical electronics 

& Telecommunication equipment 

@ Time keeping devices 

@ Access control and identification systems 
@ Sensors and actuators 


Examples of Our Micropower Building Blocks 


® Quarz oscillator 1.5 pA, 3 V at 2.1 MHz 

0.1 pA, 1.3 V at 32 kHz 

10 ms conversion time 
100 kHz oversampling 

50 wA consumption at 2 V 
® 8 bit microcontroller 0.15 - 0.3 wA/kHz at 1.5 V 


® 16 bit A/D converter 





Hearing instrument controller with A/D, D/A blocks and 144 bit EEPROM 
consumes <150A at 1.0V on 27 mm? 


SWISS CENTER FOR ELECTRONICS AND MICROTECHNOLOGY INC. 


Integrated Circuits & Systems 
Maladiére 71, CH-2007 Neuchatel, Switzerland, Tel.(+41)38 -205 111, Fax (+41)38 - 205 630 
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3.0, 12, and 48V), and overtemperature 
indication. From $8777. Hybricon 
Corp, Ayer, MA. Phone (508) 772-5422. 
Fax (508) 772-2963. Circle No. 544 


DC/DC converters. CQ family 100W 
converters accept inputs of 38.4 to 75V 
and provide outputs of 5.1, 12, 15, 24, 
ao, 48, +12, +15;. or,..+24, . The, units 
will slide into a 3U VME rack without 
additional engineering; as many as 16 
units will fit into a standard 19-in. rack. 
The supplies are also chassis mountable. 
The units feature true current sharing 
lin parallel operation, temperature and 
voltage limits, protection circuitry, re- 
mote on-off, voltage trimming, power 
OK signals, and no minimum load re- 
quirements to maintain regulation. 
From $380 (100). Melcher Ine, 
Chelmsford, MA. Phone (800) 828-9712; 
(508) 256-1812. Fax (508) 256-4642. 
Circle No. 545 


Pressure transducer. NPS Series 
smart transducers feature a compen- 
sated output signal in addition to 1% 
interchangeable calibration over an op- 
erating range of —20 to +85°C. Ther- 





In the world of Bipolar Analog and Mixed-Signal Pro- 
cess design, the way things used to be might as well be 
ancient history. Today you need fast, precise solutions — 
done right the first time. At Tektronix Microelectronics, 
we have years of experience in projects just like yours. 
Our proven design methodology produces results 
fast, and our accurate device modeling and simu- 


lation consistently deliver an unsurpassed 
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mal-accuracy offset and full-scale output 
accuracy equal 1% max, and linearity 
error measures + 0.2% of full-scale out- 
put over the full operating range. The 
devices operate from a 5V supply and 





are available in a 0 to 15 psiA measure- 
ment range. $30 (1000). Lucas No- 
vasensor, Fremont, CA. Phone (510) 
490-9100. Fax (510) 770-0645. 

Circle No. 546 


Preamplifier. Model LN1000 operates 
over a 10-kHz to 1000-MHz bandwidth 
and offers a combination of 3.5-dB-typ 
noise, and a 30-dB-min gain. With a 


Used to he, designers didn’t have to worry about flexib 
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—18-dBm input signal, output power 
equals 11 dBm at less than 1-dB com- 
pression. Harmonic distortion is —20 
dBe max at rated output. Power is sup- 
plied by an external 12V supply that 
plugs into any 120/240V ac outlet. BNC 
connectors are supplied for the input 
and output. $700. Amplifier Research, 
Souderton, PA. Phone (800) 933-8181; 
(215) 896-9260. Fax (215) 723-5688. 
In UK, phone (0908) 566556. 

Circle No. 547 


Shielding. Microgrid is a flexible, light- 
weight, mesh-like material produced 
from a solid sheet of metal foil. Its sin- 
gle-unit structure provides superior 
shielding and conductivity by eliminat- 
ing the unraveling and contact resis- 
tance found in woven mesh. The stan- 
dard material is flat; when it is pulled 
lengthwise, 3-D pockets are created in 
the diamond shaped open areas. These 
pockets accept coatings or laminates 
and add depth to the product. Pricing 
by custom quotes; delivery, four to six 
weeks ARO. Delker Corp, Branford, 
CT. Phone (203) 481-4277. Fax (203) 
488-6902. Circle No. 548 








lity and turn-around time. 


record of first-time success. So if you have a project that 


needs to stand the test of time, and you don't have ages 
to get it done, call Tektronix today. Together we'll build 
a solution that will stand as a monument to your good 
judgement. For more information, please circle our 


reader number or call 1-800-835-9433 ext ICO. 


Tektronix 
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PC disk drives. The ST3290A and 
ST3390 hard-disk drives target the en- 
try- to mid-level and high-end PC mar- 
kets, respectively. The lower-end 
ST3290A stores 260 Mbytes of data and 
has an average seek time of 16 msec; 
the higher-end ST3390 stores 340 Mby- 
tes and has a seek time of 12 msec. The 
former has a 64-kbyte adaptive cache; 
the latter has a 256-kbyte cache. The 
ST3390’s average latency of 6.67 msec 
results from a 4500-rpm spindle rotation 
speed. It transfers data at 10 Mbytes/ 
sec. ST3290A, $500; ST3390, $600. 
Seagate Technology, Scotts Valley, 
CA. Phone (408) 438-6550. Circle No. 437 


Networked photo CD recorder. The 
Netscribe 1000, based on the Kodak 
PCD Writer 200, lets network users 
write to recordable CDs. It appears as 
a network resource to client users, let- 
ting them transfer selected directories 
and files to CD through an intuitive 
drag-and-drop graphical interface. The 
system creates CD-ROMs in ISO 9660 
format; CD device- and format-depend- 
encies are transparent to the user. 
$13,995. Meridian Data Inc, Scotts 
Valley, CA. Phone (408) 438-3100. Fax 
(408) 488-6816. Circle No. 438 





1.3-in. disk drive. The Kittyhawk II, 
a 1.3-in. hard-disk drive, has twice the 
storage capacity of its predecessor, plus 
better power management and in- 
ereased durability. The 42.5-Mbyte 
drive weighs less than 1 oz (28 g) and 


measures 2x1.44x0.4 in. (50.8~x 
36.5 X 10.5 mm). Its 10.5-mm thickness 
qualifies it for inclusion in PCMCIA 
Type III modules. The drive operates 
at 5V. Power consumption is 1.5W for 
read operations, 1.7W for writing, and 
15 mW in sleep mode. Spinup consumes 
2.8W and takes approximately 1 sec. 
Shock tolerance of the drive is 150G 
while operating and 300G when not. 
$499. Hewlett-Packard Co, Santa 
Clara, CA. Phone (800) 826-4111. 

Circle No. 439 
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Optical disk drives. Two new 3.5-in. 
magneto-optical (MO) drives, the 
Transporterl and the Transporter2, 
each store 128 Mbytes of data on remov- 
able cartridges. The Transporterl em- 
phasizes low price; the Transporter2 
stresses performance. Transporter] has 
1800-rpm speed and a 64-kbyte data 
dual-port buffer; Transporter2 runs at 
3000 rpm and has a 256-kbyte buffer. 
The Transporter] is for internal instal- 
lation; the Transporter2 is available for 
internal installation or as an external 
subsystem. Both drives have a SCSI 
interface. Transporterl, $1685; Trans- 
porter2, $1985. Ricoh Corp, San Jose, 
CA. Phone (800) 955-3453. Fax (408) 
943-9364. Circle No. 440 


Wireless LAN adapter. RangeLAN/ 
PCMCIA is a wireless LAN adapter 
that works in PCMCIA Type II sockets. 
It’s available with drivers for most 
popular networks, including Novell 
NewWare 3x, NetWare Lite, and Mi- 
crosoft Windows for Workgroups. The 
device uses spread-spectrum RF tech- 
nology that does not require FCC li- 
censing. Its indoor range is 300 to 500 
ft; outdoors or in large, open ware- 
houses, the range is 800 to 1000 ft. $595. 
Proxim Inc, Mountain View, CA. 
Phone (415) 960-1630. Fax (415) 964- 
5181. Circle No. 441 


Panel-mount industrial computer. A 
new PC/AT-compatible industrial com- 
puter combines a flat-panel display, a 
486SLC-based computer, and an infra- 
red touch screen. The front portion of 
the panel-mount system is sealed to 
meet the requirements of NEMA 4 and 
12. A door, which seals when closed, 
covers a 1.44-Mbyte floppy-disk drive 
and a reset switch. The system also 
comes with a 120-Mbyte hard disk. You 
can choose either an active-matrix color 
LCD or a monochrome EL display. 
With monochrome display, $6080 
(OEM). Lucas Deeco, Hayward, CA. 
Phone (510) 471-4700. Fax (510) 489- 
3000. Circle No. 442 


PA-RISC workstation. The SWS715 
workstation, based on Hewlett- 
Packard’s PA-7100 superscalar proces- 
sor with an on-chip floating-point copro- 
cessor, provides 69 SPECmark89 at 50 


MHz. Its integer performance is 36 
SPECint92; floating-point performance 
is 72 SPECfp92. The workstation is also 
available in a less expensive 33-MHz 
version. Both run the manufacturer’s 
SS-UX operating system, which is bi- 
nary compatible with the HP-UX OS. 
Prices start at $3995 for a 33-MHz en- 
try-level configuration with 8 Mbytes 
of memory and no disk or monitor. A 
standard configuration of the 50-MHz 
model with a 19-in. color monitor, 16 
Mbytes of RAM, and a 525-Mbyte hard 
disk costs $13,995. Samsung Electron- 
ics Co Ltd, San Jose, CA. Phone (408) 
434-5437. Fax (408) 484-5454. 

Circle No. 443 





PCMCIA SRAM cards. Three new PC- 
MCIA SRAM ecards have capacities of 
512 kbytes, 1 Mbyte, and 2 Mbytes. 
They use lower-power chips that are 
backed up by a lithium battery. They 
have an indicator for low battery power 
and a built-in write-protect switch. The 
manufacturer claims testing confirms 
10,000 insertions. 512 kbytes, $329; 1 
Mbyte, $499; 2 Mbytes, $799. Verbatim 
Corp, Charlotte, NC. Phone (704) 547- 
6783. Circle No. 444 


DSP-based signal processor. The 
HEXC31, a 6U VME board, provides 
240-Mflops peak processing using six 
Texas Instruments 40-MHz DSP chips. 
The six processors share 16 Mbytes of 
global memory, which is organized into 
four banks to reduce the board’s power 
consumption to 30W. Each processor 
also has 512 kbytes of dedicated zero- 
wait-state SRAM. For embedded appli- 
cations, the HEXC31 can process either 
multiple channels of independent data 
or a single channel with very high band- 
width. $12,995. Analogic Corp, 
Peabody, MA. Phone (508) 977-3000, 
ext 3441. Fax (508) 977-9220. 

Circle No. 445 


Graphics controller for VMEbus. The 
B301 graphics controller for VMEbus 
displays 256 colors (from a palette of 
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To learn more, please call (408) 866-1820 for a FREE 
Demo Disk. Or call our 24-hour Information Center at 
(408) 378-2912 for information via your fax. 


51 E. Campbell Avenue 
Campbell, CA 95008 
Tel (408) 866-1820 
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ISA Xelerator. 
The New Standard For 
Host Adapters. 


¢ Faster than any other ISA SCSI adapter 
¢ Easier to use than any other SCSI adapter! 
¢ More advanced standard features 














sais 


It’s the Fastest! 

The Xelerator gives you a FAST 
SCSI-2, 10 megabytes per second 
data transfer rate. Our fast 16MHz 
processor reduces request processing 
time and you can fine tune the transfer 
rate to optimize the performance of 
CD-ROMs, DAT drives, MODs, 
scanners, removable media or any 
SCSI device. 


Data Transfer Rates (KB/Second) 


. m ISA 65] Xelerator 


It’s the Easiest to Use! 
Configuring a disk system has 
always been a chore, but not 
with the Xelerator! With Procom 
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Technology’s window-oriented 
setup and configuration screens, 
you'll be configured and ready 
to operate in minutes— not hours. 
Instead of 20 to 50 configuration 
jumpers, the Xelerator has five. 
Maintenance and re-configuration 
are just as simple. The Xelerator 
is easy enough for a beginner, yet 
still has the performance and 
features the advanced user needs. 
More Advanced. 
Standard Features! 

No other SCSI host adapter offers 
more standard features— built-in 
disk mirroring, spanning and 
striping, automatic configuration, 
10-user power-on password security 
system, error logging and statistical 
data recording, programmable boot 
drive, disk and partition write 
protection to name just a few. And 
you Can mifror, stripe and span all at 


CIRCLE NO. 125 


including mirroring, spanning 






and striping! 
¢Only $355! 






the same time with up to three levels 
of mirroring, striping and spanning. 

But the best news is you can get 
the Xelerator at no more cost than 
ordinary SCSI host adapters — it 
retails for just $355. 

There’s so much more we want to 
tell you about the Xelerator, including 
how you can get one. For more 
information, or the location of a 
dealer in your area, just call Procom 
Technology at 1-800-800-8600. 


— 










PROCOM 
TECHNOLOGY 





2181 Dupont Drive,Irvine, CA 92715 
714-852-1000; FAX: 714-852-1221 
International FAX: 714-261-7456 
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16 million) in a format of 1024 x 768 pix- 
els. Optionally, software can set the for- 
mat to 640 x 480. The board has 1 Mbyte 
(optionally 2 Mbytes) of dual-port video 
memory. On the VMEbus, the B301 be- 
haves as an A24/D16 slave/interrupter. 
The 3U board can work in 6U systems 
by fitting a 6U front panel to it. DM 
825 (approximately $525 US). MEN 
Mikro Elektronik, Nurnberg, Ger- 
many. Phone (0911) 99335-0. Fax (0911) 
99335-99. Circle No. 446 


Touch-screen kiosk system. The 
ServiceTouch Kiosk is a fully inte- 
grated, self-service kiosk with a touch- 
screen interface. It includes a 486-based 
computer, a printer, speakers, and a 
credit-card reader. Because it may see 
use in unattended public environments, 
the kiosk has a vandal-proof steel case 
with rugged front and back plastic pan- 
els and security locks. The kiosk also 
includes a cooling system and a condi- 
tioned power supply. $5695. Micro- 
Touch Systems Inc, Wilmington, MA. 
Phone (508) 694-9900. Circle No. 447 


High-end color monitor. The Intelli- 
Color Display/20, a 20-in. Trinitron- 
based display system for high-end color 
applications, provides bidirectional 
communication between the pP-con- 
trolled display and a computer, thus al- 
lowing easy and precise control of ge- 
ometry, image size, centering, and color 
temperature. Refresh rates can be as 
high as 160 Hz with resolution up to 
1600 x 1200. The system comes with 
software that simplifies control. $3199. 
Radius Inc, San Jose, CA. Phone (408) 
434-1010. Fax (408) 434-0770. 

Circle No. 448 


Flicker-free color monitor. Users of 
the Pixelink 120XDS Windows and 
Unix/X document-display systems can 
now use a 21-in., flicker-free monitor. 
The new monitor provides a 76-Hz re- 
fresh rate and 120-dpi resolution. $2000. 
Pixelink Corp, Hudson, MA. Phone 
(508) 562-4803. Fax (508) 568-0514. 
Circle No. 449 


Stereo audio boards. The AudioMax 
Series of stereo audio multiplexing and 
processing boards lets you control proc- 
essing and mixing of stereo audio from 
multiple sources, including volume, 
tone, and stereo effects on your PC. 
The boards allow audio multiplexing 
with configurations having 2 to 18 ste- 
reo inputs, 1 to 6 stereo outputs, and 
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up to 6 digitally controlled audio proces- 
sors. From $795. MaxMedia Inc, Lake 
Bluff, IL. Phone (708) 234-8840. 

Circle No. 450 


386SX PC on 3U Eurocard. The 
GESSBS-38 provides a 25-MHz 
80886SX and VGA graphics on a single- 
height Eurocard. All connections to the 
board go through two high-density, 50- 
pin connectors to a front-panel module 
that has the standard DIN, DB-9, and 
DB-25 connectors found on all PCs. The 
board is expandable through its G-96 
bus interface to I/O modules. It comes 
with 2 or 8 Mbytes of RAM. With 2 
Mbytes, $1450. Gespac Inc, Mesa, AZ. 
Phone (602) 962-5559. Fax (602) 962- 
5750. Circle No. 451 





Servers for Macintosh workgroups. 
Three new servers—Workgroup Server 
60, 80, and 95—serve workgroups that 
consist primarily of Apple Macintosh 
users. Server 60 is an entry-level file 
and print server; Server 80 adds com- 
munications; Server 95 provides rela- 
tional database-management services. 
All are based on the Motorola 68040 pP; 
they run enhanced versions of Ap- 
pleShare. Server 60 with 230-Mbyte 
hard disk, $8079; Server 80 with 500- 
Mbyte disk, $6399; Server 95 with 500- 
Mbyte disk, $10,039. Apple Computer 
Inc, Cupertino, CA. Phone (408) 996- 
1010. Circle No. 452 


PC stereo sound board. The Series 
2/Model SX-7 stereo sound board plays 
broadcast-quality stereo sound through 
PCs and PS/2 computers. Designed to 
be a low-cost distribution device for 
Dolby AC-2, the board also supports 
ADPCM, PCM, DVI, and CD-ROM 
XA/CDI. Files compressed with Dolby 
AC-2 take one-sixth the space of uncom- 
pressed files and can be transmitted 
over T-1 phone lines. $995. Antex Elec- 
tronics Corp, 16100 S Figueroa 
St, Gardena, CA 90248. Phone (810) 
532-3092. 
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The EDN BBS 


The EDN Reader’s BBS (Bulletin 
Board System) combines both the 
point-to-point communication of e- 
mail with the saturation coverage 
of broadcasting. In addition to send- 
ing and receiving text messages, 
BBS users can also exchange any 
form of computerized material. 

The EDN Readers’ BBS is com- 
pletely free and noncommercial. All 
new users have full privileges 
immediately. The BBS has no time 
limits, download limits, upload re- 
quirements, or user fees. 

EDN editors use the BBS several 
ways to communicate with readers. 
First, any EDN story or Design 
Idea that has computerized mate- 
rial associated with it will have a 
copy of that material posted on the 
BBS. This procedure saves readers 
the effort and errors that come with 
typing in a program manually. Fur- 
ther, editors can post corrections or 
additions to stories immediately on 
the BBS instead of waiting to print 
them in EDN. 

The BBS serves as a 24-hour/day 
electronic conference where readers 
can share opinions, problems, and 
solutions with their peers. Readers 
can pose questions on a public BBS 
forum that parallels EDN’s popular 
Ask EDN column. In addition to 
posing questions, readers can also 
post answers to other readers’ ques- 
tions on the Ask EDN forum. 

Editors and readers can ex- 
change private messages and com- 
puter files using the BBS’s e-mail 
facility. EDN’s BBS contains over 
1500 engineering-related programs;. 
some are “public domain” (free) and 
some are “shareware” (software 
that can be tried out for free and 
paid for on the honor system). 


To Log On 


To log on to the EDN Readers’ 
BBS, set your modem for 1200/2400 
baud (8,N,1) and dial (617) 558-4241. 
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PCB Design with TangoPRO™ for Win 


The Sky's the L 


All new TangoPRO, a premier line of PCB design tools developed for the engineering professional. 
Workstation-caliber performance and productivity on the PC plus Microsoft Windows’ ease-of-use. 
TangoPRO integrates advanced PCB layout; fast, high-completion autorouting; and component # 








library management. An outstanding tool for use on both digital and analog board designs. 


Breeze Through Difficult PCB Designs with Powerful TangoPRO 


TangoPRO gives maximum flexibility, while making complex functions easy to use. TangoPRO highlights include: 








32-bit architecture for optimum accuracy and performance plus unlimited components per design 


Sub-micron database with uniform and non-uniform grids down to .0001 inch or .01 mm 


Copper pour with backoff and “plowed” tracks 
Rotation of items down to .1 degree 
Pad stacks, blind/buried vias and curved tracks 


A world-class autorouter with unique “rip-up and reconstruct” algorithm for fast, 100% completion and 


manufacturable results 
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See How TangoPRO Can 
Start Working for You 


Serious about printed circuit boards? TangoPRO 
provides solutions to your most complex design 
challenges. TangoPRO helps you create more polished 
and professional designs faster and easier than any 
other PCB tool set. 


You'll see an immediate payback on your investment. 
And every Tango® product ships with the quality, 
service and support that have made ACCEL 
Technologies a leader in electronic design. 


Find out for yourself why Tango is the fastest growing 
name in EDA. Call for a personal sales presentation 
or full-function evaluation package. TangoPRO for 
Windows or Tango for DOS — your choice for 

EDA solutions. 


800 488-0680 for FREE EV: 
ACCEL Technologies, Inc. 

6825 Flanders Drive 

San Diego, CA 92121-2986 
619/554-1000 

619/554-1019 Fax 


Charter EEJAC: 


RRL 
Member Electronic Design Automation Companies 
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Spice circuit simulator. The T-Spice 
circuit simulator provides a table-based 
model evaluation option that speeds 
simulation for large digital and mixed 
digital-analog designs. The company 
claims you can simulate designs with 
over 200,000 circuit elements using the 
software. You can generate the tables 
from the included analytical models, 
from your own analytical models, or 
from experimental data. The software 
comes with standard Spice models, and 
you can write models for custom compo- 
nents in the C language. The software 
is available for PCs and Sun and HP 
workstations. Prices start at $1245 for 
T-Spice with the advanced model li- 
brary and a waveform viewer. Tanner 
Research, Pasadena, CA. Phone (818) 
792-3000. Fax (818) 792-0300. 
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Pentium simulation models. Hard- 
ware and software simulation models 
for Intel’s Pentium microprocessor sim- 
plify board- and system-level simula- 
tion. A full-functional hardware model 
uses the actual Pentium processor in 
the simulation, enabling the model to 
accurately represent all device func- 
tions, including undocumented behavy- 
ior. The hardware model is $8000 and 
requires Logic Modeling’s hardware 
model server. A bus-functional behav- 
ioral model provides all bus cycles but 
uses a specialized bus-control language 
instead of the processor’s standard in- 
struction set to control the model. The 
software model is $15,000 with a $2250 
per year maintenance option. Logic 
Modeling, Beaverton, OR. Phone (800) 
1344-0004. Circle No. 455 


Simulating switch-mode power sup- 
plies. A free newsletter from Intusoft 
describes models for switching convert- 
ers including buck, boost, buck-boost, 
and Cuk topologies. Contact the com- 
pany for a copy of its March newsletter. 
Intusoft, San Pedro, CA. Phone (810) 
833-0710. Fax (810) 833-9658. 
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Verilog-XL integrated into Sim- 
view. Designers using Verilog-XL with 
Mentor Graphic’s Falcon Framework 
now can use the graphical simulation 
interface and the interactive design de- 
bugging available with Simview. The 
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Use our postage-paid reader-service 


cards to get more information on 
any of these products. 





interface will be made available through 
Mentor Graphics’ OpenDoor program to 
let Verilog clone vendors also achieve 
the same level of integration. The soft- 
ware is $5000 and will be available in 
the third quarter for Sun and HP work- 
stations. Mentor Graphics, Wilson- 
ville, OR. Phone (503) 685-7000. Fax 
(503) 685-1202. Circle No. 457 


CAE company integrates test-gen- 
eration software. Viewlogic is inte- 
grating Sunrise Test Systems’ test- 
automation software for ICs under its 
PowerView design environment. The 
new product, called ViewTest, com- 
prises three modules: a fault simulator 
for measuring the fault coverage pro- 
vided by the test vectors; an automatic 
test vector generator; and a test synthe- 
sis tool, which automatically modifies a 
design to improve testability. The soft- 
ware, available now, is $75,000 for de- 
signs up to 40,000 gates and $95,000 for 
an unlimited number gates. Sunrise 
Test Systems, Sunnyvale, CA. Phone 
(408) 739-4000. Fax (408) 739-4081. 
Circle No. 458 
Viewlogic Systems, Marlboro, MA. 
Phone (508) 480-0881. Fax (508) 480- 
0882. Circle No. 459 


Signal-integrity consultant kit. 
Aimed at design engineers just pushing 
up against signal-integrity problems, 
the kit provides a selection of tools plus 
an educational videotape entitled 
“Glitches, Intermittents, and Noise: 
The Art of Noise Budgeting.” Software 
tools include a limited time-domain 
transmission-line simulator, a. Laplace 
field solver, a frequency-domain trans- 
mission-line program, and a time- 
domain crosstalk simulator. The kit is 
priced at $1295. Integrity Engineer- 
ing, St Paul, MN. Phone (612) 636-6913. 
Fax (612) 631-2241. Circle No. 460 


Stand-alone incremental linker. The 
PureLink linker replaces linkers that 
come with compilers. It reduces build 
times by 90% and provides diagnostics 
for any build-time errors. The software 


runs on SPARC computers and works 
with C and C+ + compilers. $10,000. 
Pure Software, Sunnyvale, CA. (408) 
720-1600. Fax (408) 720-9200. 
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Development software. The Pro- 
Works tools for the 80x86 version of the 
Solaris operating system are now avail- 
able. The ProWorks family comprises 
code-management programs and C, 
C++, and Fortran compilers. De- 
buggers, browsers, software-perform- 
ance analyzers, and make utilities are 
also available. The code produced runs 
on 80x86 PCs under Solaris. Single-user 
prices range from $895 to $1095, de- 
pending on compiler. SunPro, Moun- 
tain View, CA. Phone (415) 960-1300. 
Fax (415) 969-9131. Circle No. 462 


Decision-tree package. IND soft- 
ware from the University of Georgia’s 
COSMIC program combines four basic 
decision-tree routines: data manipula- 
tion, tree-generation, tree-testing, and 
tree-display. The software is in C for 
Sun4 computers. IND, inventory num- 
ber ARC-13188, $500 (‘A-in. streaming 
tape); documentation, $20. COSMIC, 
Athens, GA. Phone (706) 542-3265. Fax 
(706) 542-4807. 
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Math software. Mathcad 4.0, a major 
upgrade, features a rules-based proces- 


sor for numeric and symbolic calcula- 


tions. The new version also performs 
32-bit math on PCs and runs under Win- 
dows 3.1 and OLE (object linking and 
embedding). It runs twice as fast as ear- 
lier versions and supports large arrays. 
$495; upgrade to older versions, $49.99. 
MathSoft Inc, Cambridge, MA. Phone 
(617) 577-1017. Circle No. 466 


Secure Ada development. The Ada/ 
HP 9000/700 Ada development package 
runs on Hewlett-Packard 9000/700 
workstations. The Ada compiler incor- 
porates a language-sensitive editor and 
a symbolic debugger. The software 
meets HP’s Softbench specs so that it 
can interface to third-party software. 
$7000. Irvine Compiler Corp, Irvine, 
CA. Phone (714) 250-1366. Fax (714) 
250-0676. Circle No. 465 
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Math software. The Scientist pro- 
gram V1.0 runs on MS-DOS computers 
to solve linear and differential equa- 
tions. It can handle 20 parameters, 100 
equations, 100 dependent variables, and 
16,384 data points. The software draws 
graphs and interfaces to common 
spreadsheets and databases. $495. Mi- 
croMath, Salt Lake City, UT. Phone 
(800) 942-6284; (801) 943-0290. Fax 
(801) 943-0299. Circle No. 464 


Math for Windows. Mathematica 2.2 
runs under Windows and includes over 
2000 other improvements to earlier ver- 
sions. In addition to offering 32-bit 
math, the program solves sparse linear 
systems and handles matrices faster 
than before. You can now make rigor- 
ous error estimates and solve nonlinear 
ordinary differential equations. The 
new version also runs on Macintosh and 
Sun computers. $595; upgrade to older 
versions, $50. Wolfram Research Inc, 
Champaign, IL. Phone (217) 398-0700. 
Fax (217) 398-0747. Circle No. 467 


TCP/IP for Am29000 RISC pP. The 
Fusion 29K Developer’s Kit provides 
TCP/IP source code with modular 
Am29000 (Advanced Micro Devices) 
and VRTX (Ready Systems) drivers for 
embedded systems. The processor in- 
terface, the operating-system (kernel) 
interface, and the physical interface are 
isolated from the main bulk of the proto- 
col stack, simplifying porting. $15,000; 
FDDI (Fiber-Distributed Data Inter- 
face) driver, $2000. Pacific Softworks, 
Camarillo, CA. Phone (805) 484-2128. 
Fax (805) 484-3929. Circle No. 468 


Real-time kernel. The Nucleus PLUS 
real-time kernel runs on 80x86 (real 
mode), 68xxx, and Am29000 wPs. Prices 
start at $5000 for source code; no charge 
for binary copies in a single product 
line. Accelerated Technology Inc, Mo- 
bile, AL. Phone (205) 661-5770. Fax 
(205) 661-5788. Circle No. 469 
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Test equipment and tool catalog. 
The 204-pg color catalog lists test equip- 
ment, tools, tool kits, and supplies from 
vendors such as Tektronix, Fluke, B+ K 
Precision, and Leader Instruments. 
Contact East, North Andover, MA. 
Circle No. 479 





Catalog of IC test systems and pe- 
ripherals. This 36-pg, full-color catalog 
describes the firm’s testers for LSI and 
VLSI ICs, memory chips, and mixed- 
signal chips as well as electron-beam 
testers and device handlers. Advantest 
America Corp, Fort Lee, NJ. 
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Ceramic capacitors catalog. Catalog 
C-01-D provides detailed data on mono- 
lithic ceramic capacitors. Included are 











a variety of chip devices in sizes ranging 
from EIA 0603 through 2225. The cata- 
log also includes data on a broad selec- 
tion of leaded ceramic capacitors. Ce- 
ramic-capacitor definitions are also in- 
cluded, as are packaging, environ- 
mental, mechanical, and application de- 
tails. Murata Erie North America, 
Smyrna, GA. Circle No. 481 


Multibus Il directory. The 1993 edition 
of the Multibus II Product Directory 
lists products and services in 10 catego- 
ries from numerous companies. Six of 
the categories are boards: CPU, com- 
munications, peripheral controller, digi- 
tal/analog I/O, memory, and develop- 
ment. Other categories are components 
and accessories, systems and software, 
and consulting and dealer services. 
$24.95. Multibus Manufacturers 
Group, Aloha, OR, and Ross-Shire, UK. 
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Power-supply catalog. This 60-pg 
catalog covers a range of models, includ- 
ing linear and switching units in both 
open and enclosed versions. More than 





280 single- and multiple-output models 
are included, and each product category 
includes complete features and specifi- 
cations, ratings, and mechanical draw- 
ings. Condor Inc, Oxnard, CA. 
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Industrial-computer catalog. Cata- 
logue 5 is a source for application and 
technical data on Arcom’s VMEbus and 





STEbus computer modules and soft- 
ware. It presents product information 
in six different categories and also de- 
scribes new products introduced since 
the publication of Catalogue 4. The cata- 
log also lists application notes that are 
available. Arcom Control Systems Inc, 
Kansas City, MO. Circle No. 484 


Test-probe catalog. A 28-pg catalog 
describes the firm’s line of spring- 
loaded test probes that are used with 
in-circuit board-test systems. Included 
are SMT and high-current probes. 
Ostby Barton, Warwick, RI. 
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Motion-controller catalog. The 24-pg 
Galil Motion Control Product Catalog 
provides information on motion control- 
lers packaged as both industrial mod- 
ules and as cards for PCs, VMEbus, 
and STD bus. A product matrix de- 
scribes controller features for easy com- 





parison and selection. The catalog also 
describes software tools for controller 
setup and analysis. Galil Motion Con- 


trol Inc, Sunnyvale, CA. Circle No. 486 


Sensor catalog. Catalog S-02-A is a 
40-pg catalog providing detailed specifi- 
cations on electronic sensors. Included 
are pyroelectric infrared sensors, mag- 
netic angle sensors, rotation sensors, ul- 
trasonic sensors, and magnetorestric- 
tive sensors. Also included is a selection 
of temperature sensors and PTC and 
NTC thermistors. Both electrical and 
mechanical specifications are detailed, 
as is application information. Murata 
Erie North America, Smyrna, GA. 
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DC/DC-converter application note. 
This 6-pg application note details de/de- 
converter theory of operation. Topics 
covered include pulse-width modula- 
tion, isolated and nonisolated circuit to- 
pologies, input-output circuits, and iso- 
lation and protection circuits. A number 
of illustrations complement the written 
discussions. Conversion Devices Inc, 
Brockton, MA. Circle No. 488 
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| 16Mbit), -BPROM, SERIAL PROM, FLASH, 
MPU (87XX,68XXX, 68HCXXX. PICI6XX, 
TMS320XXX, 28, PSD3XX, HITACHI. NEC...) 


| @ 40 pin DIP socket standard . Expandable to support PLCC, ees 


__(T) SOP, SOIC, QFP, PGA, SIMM/ SIP. with upto 84 
pins. Se 
w Tests TIL74, CMOS 40/ 45, DRAM, and SRAM . 

@ Optional | EPROM EMULATION capability. 


8051 IN - CIRCUIT EMULATORS 

NICE-51 Systems from $795 
| m Support: 80(C)31/80(C)32.80C51FAVFB. 
| 8344,80(C)51,80(C)52,80C851, 

80C550,800552,800652/654... =. 

m Features include: 128K emulation memory, symbol- 
ic and C source level debuggers. 16K deep and 48 
bits wide real time trace recorder, pulldown menu 4 


driven software, takes no space in user memory. 
1/O, interrupt. register, or stack. 


Tribal preresyatenls Inc. 
‘ 44388 S GRIMMER BLVD. FREMONT. CA 94538 
NI'TIT TEL: (510)623-8859 


FAX: (510)623-9925 


~ CIRCLE NO. 234. 


ft 1 a » RS-232/RS-485 serial ports. 
ts - Enclosure with Pe prec aval 


|e + Easy to use ‘Dynamic cm 
| - Software only $195! 


-_Z-World E ngine: er 
1724 Picasso Ave., Davis, CA 95 
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The Support: BPROMs, CMOS PROMs, EPROMs 
EEPROMs, FLASH, Micros, PALs™, 


IFLs, EPLDs, GALsS™ and ECL 


The Product: from a PC-based EPROM programmer 
to a full-blown mainframe Universal 
(and everything in-between) from $595 


The Company: 


stacy = 


Stag Microsystems, Inc. 
Tel: (408) 988-1118 
Fax: (408) 988-1232 
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Universal Programmers 


SUPERPRO/EM $399 


SUPERPRO’ $549 . 

Programs E(E)PROMs, & tcqonO 
Flash EPROMs to 8 Mbi 
& Bipolar PROMs. 

¢ Microcontrollers from . 
INTEL, MOT, NSC, PIC, etc. © 

e PLD, GAL, MACH, MAX... 
(not included in SUPERPRO / 
EM) 

¢ Tests TTL/CMOS and Memory. 

e New parts added upon customer request and free 
updates on BBS. (24 Hrs.) 

¢ Online technical support & H/W warranty for 1 yr. 


ROM MASTER™ $129 
e Universal E(E)PROM programmer to 4Mbit 


ROM MASTER/4 $199 
¢ Universal E(E)PROM programmer 4 Gang Version 


XMELTEK (408) 524-1929 


757 N. PastoriaAvenue (408) 245-7084 FAX 
Sunnyvale, CA 94086 (408) 245 7082 BBS 
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The WSB-10/WSB-100 Waveform Synthesizers provide generation of analog 


486 Single Board 
Computers 
& Rack Mounts 


14 Slot 486DX2-50 4MB 120MB HD .. $2,495 
486SX-25 Single Board Computer ....$ 595 
486DX-33 Single Board Computer ....$ 795 


ORDER DESK 1-800-777-4875 


2) US LOGIC 
7004 Convoy Court, San Diego, CA 92111 
(619) 467-1100 * FAX (619) 467-1011 
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The ONLY Mixed-Signal Simulator 






























To Offer 


¢ Native or Mixed-Simulator Options 

¢ Concurrent IC and System Simulation 

e MAST, Industry’s de facto standard AHDL 

¢ Largest Library of Parts 

e Interfaces to Verilog-XL, CADAT, QuickSim I] 


ATA Aalogy. -S81% 


Beaverton, Oregon 
(503) 626-9700 
Fax (503) 643-3361 
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signals independent of the host computer, allowing full processor power to be used 
for other tasks, including calculation of waveform data. The WSB-10/WSB-100 is 
a useful laboratory tool used in reproduction or simulation of noise, audio signals, 
power line signals, and has many control applications. 


Call for a free catalog 
800-553-1170 
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662 Wolf Ledges Pkwy-Akron, Ohio 44311 
CIRCLE NO. 243 






















Tatum CAE Software! 
from $49 to $4190 


uf ECA-2 Analog Circuit Simulation 
e Interactive e Fast, Complete e Realtime Graphics 
e Interface to Mfr's Spice models e Expanded user 
function and conditions list e Model the unusual e 


SpiceAge for Windows 
e Analog Circuit Simulation e Thorough e Powerful 
e Easy to use e Loaded with helps e Super Plots e 


ka GESECA Schematic Graphic Entry 
e Emphasis on circuit design rather than PCB layout 
e Ideal front end for ECA-2 and SpiceAge e Libraries 
e Pleasure to use e Ports to Tango, Racal, etc. PCB 


SAUNA 3D Thermal Analysis 
e PCB's, heatsinks, enclosures, complex thermal 
designs e Menu driven e All modes: conduction, 
convection, radiation e Full thermal/matl's library 
e The ‘must-have" software for the package designer 


+ More! CAE Software 
e Active filter synthesis, Logic ckt design, Tutorial, 
Curve fitting, and more e Call for demos/catalog e 


Tatum Labs, Inc—]). 4 


1287 N. Silo Ridge Dr, Ann Arbor MI 48108 
Tel: 313 663-8810 Fax: 313 663-3640 
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Facts about 


790,000 


ICs and Semiconductors 
at Your Fingertips 


Cahners CAPS is the newest component 
search and selection tool for electronic 
design engineers: 


e PC-driven, CD-ROM-based 


e Includes unabridged manufacturers’ 
technical documentation 

e Represents more than 600 
manufacturers worldwide 


Call toll-free: 1-800-245-6696 
os 275 Washington Street 
Newton, MA 02158-1630 
Computer Aided /elephone: 508-692-4148 
Product Selection Facsimile: 508-392-0603 
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FREE 

CATALOG 

Altaeietie 

tools for = 
Access to Data I/0’s 

pb i toll-free technical 

a phone call away. eg a ae 
board 


Unbeatable values _To order your FREE 
on Data I/O® device eatalog, call Data I/O 
programmers, Direct today. 
software, 
updates, and 
accessories 
30-day, money- 
back guarantee 


(1-800-332-8246) 


DATA 1/0 


CIRCLE NO. 244 


To advertise in Product Mart, call Joanne Dorian, 212/463-6415 


194 = EDN May 27, 1993 





TURBO 320 


Realtime DSP Development System 


Shown with 
user application 
daughter board 


Digital Signal 

Processor development environment 
using TI's TMS320030 40 MHz floating 
point DSP and the TI Compiler, 
Assembler, Linker and Debug software. 


immune (NY $995 


interface WINTRISS 
°8 Mb RAM ENGINEERING 
z PO Box 230035, Encinitas, CA 92023 

¢ Tl Software compatible 800-733-8089 
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48 Channel 50MHz Logic Analyzer 





Complete System $1895.00 


New Windows 3.0 Compatible Software 


48 Chnnis @ 50 MHz x 4K words deep 

16 Trigger Words/16Level Trigger Sequence 
Storage and recall of traces/setups to disk 
Disassemblers available for: 68000, 8088, 8086, 
6801, 6811, Z80, 8085, 6502, 6809, 6303, 8031 


NCI Gs 6438 UNIVERSITY DRIVE, 
HUNTSVILLE, AL 35806 
(205) 837-6667 FAX (205) 837-5221 
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FASTEST GANG/SET 


PROGRAMMING 
32 2MEG 








devices 
in 30 
sec. 


Most Powerful Programmers Available! 
e E/EPROM, FLASH, Bipolar, PLD, GAL, PEEL, 
IFL: DIP, PLCC, TSOP, PSOP - and more 
e Gang Micros (eg. Motorola 68HCXX) 
e $195.00 to $15,000+ 


rere 
Fax: 407-994-3615 
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NEW FULL LINE SAMTEC CATALOG 



















Samtec’s new Full Line Sndden “2% samfe 


Catalog F-193 includes jeyotir; iia 
Guide ; 


complete ordering 
information and speci- 
fications on many new 
interconnects. Micro, 
Surface mount, board 
to board, IDC cable assemblies and 
custom design capabilities are shown. 
A new sixteen page full color intercon- 
nect applications section is included. 


Samtec, Inc. P.O. Box 1147, 
New Albany, Indiana 47151-1147. 
Telephone: 800-SAMTEC-9. 

(800 726-8329) 
FAX: 812-948-5047. 























ADVIN versus DATA I/O 

e Data I/O and Model 2900: reputable company, 
dependable equipment, supports 40-pins. Software 
updates: fair amount. 

e Advin and PILOT-U40: reputable company, 
dependable equipment, supports 40-pins. Software 
updates: free via electronic BBS. 


ADVIN SYSTEMS INC. 
Smaller Company, Better Service. 
800-627-2456, 408-243-7000, Fax 408-736-2503 


CIRCLE NO. 246 


Affordable 


X-Y Tables 


—— 
we 
— 











OS-9__ 
VMEbus 
Networking 



























ee 


Hardware and Software 
Solutions for: 






















» ARCnet ® Bitbus 
Q Stepper or serv ® Ethernet ® CAN 
Deauer hen atti ®Tokenring ®RS-485 
(i ee VN Relic 
TEL: 516-228-3970 COMPCONTROL INC. 
s Phone (408) 356-3817 
FAX: 516-326-8827 Fax (408) 356-1755 


2101 Jericho Tnpk., N.H.P., NY 11040 


CIRCLE NO. 249 CIRCLE NO. 250 


CP-le8 
COMBINATION 
PROGRAMMER 
1295.00 


PROGRAMS ALL AMD MACH EPLDs 

e PROGRAMS ALL 22V10 PALs including 
BiCMOS PLDs 

e SUPPORTS E/EPROMs UP TO 28 PINS 

e SUPPORTS bipolar PROMs UP TO 28 PINS 

e CALL 1-800-225-2102 FOR A LITERATURE 

PACK AND DEMO DISK 

LIFETIME FREE SOFTWARE UPDATES 

MANUFACTURER APPROVED 

MADE IN THE USA 























FULLY INTEGRATED, RACK MOUNT AND RUGGED 
SUN SPARC WORKSTATION 

STANDARD FEATURES INCLUDE: 

* SPARK ENGINE 2 CPU 32MB RAM 

% 424MB HARD DISK, 1.44MB FLOPPY 

* CDROM, 150MB TAPE DRIVE 

* COLOR FRAME BUFFER 

* KEYBOARD AND TRACK BALL MOUSE IN RACK MOUNT 
TRAY 

%* RACK MOUNT 19" SONY COLOR MONITOR WITH 
1280X1024 RESOLUTION AT 66HZ 

* SUN 0S 

OPTIONS: SPARC ENGINE 10 CPU, REMOVABLE HARD DRIVE, 

CUSTOM CONFIGURATIONS FOR FURTHER DETAILS CON- 

TACT: IBI SYSTEMS INC.,6842 NW 20 AVE, FT. LAUDERDALE, 

FL 33309. 305-978-9225 FAX: 305-978-9226 


CIRCLE NO. 252 




































Ld LJ it Ld 
BP aicrosystems 


The Engineer's Programmer™ 










Houston, Texas 77043-3239 © (713) 461-9430 © (713) 461-7413 


1-800-225-2102 
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A Complete Line of Development 
Boards, Programmers and 
In-Circuit Emulators 





DS-51 - 8051 EMULATOR + TRACE + PROBE 
Supports 80C51/2/FA/FB, 8XC652/4, 8XC528, 8XC552, etc. 


DB-51 CEIBO/SIGNETICS DEVELOPMENT BOARD 
Design board dedicated to Philips 80C51 family of Cs. 


MP-51 uC, PLD AND EPROM PROGRAMMER 
Programs DIP PLCC and QFP uCs, Eproms and PLDs. 


DS-752 CEIBO/SIGNETICS EMULATOR 
Supports the 83C751/2 and 87C751/2 Philips/Signetics Cs. 


CEIBO 


1 BALLARD TERRACE LEXINGTON MA02173 
TEL: 617-863-9927 FAX: 617-863-9649 
For more 


information Ceibo Deutschland - Tel: 6151-9932-0 Fax: 6151-9932-99 
contact us today _Ceibo Israel - Tel: 972-52-555387 Fax: 972-52-553297 
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Schematic Capture 
to Error Free PCB 


EZ-ROUTE Pro - $995 
EZ-ROUTE Std - $249 


EZ-ROUTE provides the most complete 
high performance solution for electronic 
design using personal computers. 


Available for DOS, WINDOWS, & SUN. 


© 18,000+ Parts Library ® Design Rule Checker 
® A thro © 256 board layers 


ugh E sheet sizes 

© SMD on both sides of board 
© Netlist output comparable to: Futurenet, PCAD, EDIF 
© Output to penplotter, Gerber photoplotter & dot-matrix 

printer 

For a FREE Evaluation call: 

4 Lard) Cord 
1-800-972-3733 


20 DAY NO-LASSLE MONEY BACK GUARANTEE 
ADVANCED MICROCOMPUTER 

1460 S.W. 3rd St, Suite B-8 

4 FL 83069 


ONS fe 


(805) 784-0900 ® FAX (305) 784-0904 
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Schematic sa to PCB Layout 


= PreCAb Advanced for MS Windows 


File Edit View Place Route Layer 


pis] 


brary Other... Window Help 








€B2010N.DBF 


eo #¢¢@ @@ 6¢ 2 
ee @ @ & & @ ¢ 


& 











SAP GPP: 


Before Spending a lot of money on PADS2000, 
ProTel, PCAD etc, You should take a look at our 
"One CAD Solution"-Schematic capture, PCB layout, 
two sided SMT,Autorouter, Mechanical drafting ... 
Integrated Schematic, PCB, & Mech. drafting 
No Size Limits !; Virtual memory, 1 micron res. 
Multi-tasking,multi-windows, Network, etc 
OrCAD,PADS2000,PCAD,AutoCAD etc Compt. 
Attractive Discount to Competing CAD Users 
Full function eval. kit with complete manuals 
(4Bks) $100.00 (Creditable towards purchase). 
Interactive CAD Systems, P.O. Box 4182 
Santa Clara, CA 95056. (408) 970-0852, FAX: (408) 986-0524 
CIRCLE NO. 260 









| Mixed 


NEW 


Call or write for your free information and demonstration kit. 


Tel. 310-833-0710 e Affordable Prices 


intusoft 


P.O. Box 710 San Pedro, 
CA 90733-0710 


Microsoft has contracted with Annabooks to provide 
MS-DOS licenses to the embedded application market. 
Now, industry giants, small developers, and everyone 
in between can build MS-DOS 5.0 into their embedded 
systems and have the economy and convenience of 
licensing from Annabooks. We also license 
Windows, if you want! And our simple four-page 
licensing agreement can be sent by fax, to save time. 


Our MS-DOS ROM Version 5.0 Developer's Kit gives 
you unprecedented flexibility in adapting this powerful 
version of MS-DOS to your application. Many of the 
files include source code you can modify. This version 
of MS-DOS 5.0 runs in ROM, using only about 17K of 
RAM after the initial boot. The developer's kit also 
includes Power Management and PCMCIA drivers. 


We can help you with both disk-based and ROM- 
based applications. We have other MS-DOS versions 
available, as well as a kit for the MS Flash Memory 
File System. For more information, call us today. 

Our job is helping you find the answers! 


ANNABOOKS 


15010 Avenue of Science, Suite 101 
San Diego, CA 92128 


1-800-462-1042 619-673-0870 619-673-1432 FAX 
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CONTROL YOUR EMBEDDED SYSTEM 
WITH A FULL-FEATURED ANSI C 


HD64180, HD647180X, Z80, AS180, Z180/181/182, 
Z280, 8085 


THE BEST FOR LESS! 


FINALLY! DOS based cross-compilers for ANSI and 
K&R C code _ that can do everything you want them 
to--and for a GREAT PRICE. C & assembler demos are 
available on our 24 hour BBS. We offer completel 
automatic MMU support (absolutely NO programmin 
effort) for UP TO 1 MEG Z180 programs. In addition to 
our compilers, we also have a low-cost 32 function real-time 
executive that can be used in a banked application. It offers 256 
tasks, queues, and boxes with full interrupt support, and 
includes source code. 


If you're tired of tools that take more of your time than the 
save, think about a change for the better. Softools Contro 
Cross-C compilers, assemblers, and real-time executive. 


ANSI C Compiler, Assembler, Linker - $699 
Assembler and Linker Only - $279 
32 Function Real-Time Executive - $399 


PY OJ KOLO) Beam La, OF 
8770 Manahan Drive 
Ellicott City, MD 21043 
(410) 750-3733 
FAX/BBS (410)750-2008 
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Teleliels 


faveto, 


lodel Generation From DataSheets 
a S an unlimited number of SPICE models for diodes, 
_ transistors, Jfets, Mosfets, and Power devices. 


¢ Graphical Post Processing 

Interactive graphical waveform processing that displays, 
manipulates, and measures data files. Produces report 
quality hard copy output. 


Starting at $95 for individual programs, complete systems 


Fax 310-833-9658 are available for under $1000. 
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Programmable Power Supplies 


3 Year 


Warranty 





... for the Price of Standard 
Linear Power Supplies 
GPIB Interface Standard © Voltage/Current 
Programming and Readback via LCD Panel © Power- 
Off Memory © Voltage and Current Step-up/Step-down 
Function © Output Enable/Sisable © Superior Line/Load 
Regulation © Remote Sense Function © Programmable 
Overvoltage and Overcurrent Protection © Software 
Calibration ¢ Voltage/Current Outputs Controllable with 

External Voltage (single output models only) 


American Reliance, Inc. 
9952 E. Baldwin Place, El Monte, CA 91731 
(800) 654-9838 © Fax: (818) 575-0801 
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m Fastest, most accurate clircult simulator avallable 
m Converges where ALL others don’t 

mg Loaded with models and features 

@ Interactive with own schematic capture 

m Cadence, Mentor, ViewLoglic Interface 

m= Comprehensive In-house Spice modeling service 
m Very affordable for your DOS windows PC or UNIX 


workstation 
SILVACO Intemational 
4701 Patrick Henry Dr, #1, Santa Clara, CA 95054 


en: 4916) BOO 21 Fax: on 496-6080 
8 Ph: (49)(89) 800-2120 Fax: (49)(89) 800-2451 


Make The Smart Woe 
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“PROTOTYPING ADAPTORS 


200Ms Digital a 
Ok Xeotl i foy-rere) of = miniatures 
. 3 MANUERCTUEED BY 


SCREWS 

0000-160 —2-56 

0.80, 0.90, 1.00, 1.20 UNM 
POPULAR HEAD TYPES AND LENGTHS 
IN BRASS AND STAINLESS STEEL. 
OTHER ITEMS TO ORDER. 


NUTS & WASHERS 
HEX NUTS: 0000-160—2-56 
FLAT WASHERS: 000-2 
BRASS AND STAINLESS STEEL 
STAINLESS STEEL 
LOCKWASHERS 00-2 


-©200 MSa/S Sampling Rate TAPS 
| ¢ PC-BASED INSTRUMENT 000-160-256 

— @2 Analog Channels 

- ©8 Digital Channels (8 Ch. Logic Analyzer) ee 

$100 MHz Analog Bandwidth i arate 

© 4K Samples/Channel (Analog & Digital) 

| Powerful Software , 

Price is Complete 


NON-ADJUSTABLE SCREW GAGES. 
$ 1599 DSO-28100 Pods and Software 


BY THE HUNDREDS 


e Quad Flat Pack, PGA, PLCC 

e DIP, ZIP, LCC, and more 

e Soldertail or wirewrap pins 

e Support all popular wire wrap panel types 

e Gold pins and machined sockets for highest quality 
e Quick turnaround customs 


FROM STOCK & TO ORDER 
$1999 DSO-28200 _ included 


WRITE FOR FREE CATALOG OR CALL 508-764-4394 
Universal 
Programmer 


PAL EPROM _ FLASH 
GAL | MICRO 


~5ns PALs 

_4 Meg EPROM (8 & 16 bit) 
-22V10 & 26CV12 GALs 
Parts added at your request 


_ Free software updates on BBS 
Powerful menu driven software 


400 MHz 
Logic Analyzer 


® Models Up To 128 Channels 

® Models Up To 400 MHz 

e Up To 16K Samples/Channel 
e Variable Threshold Levels 

e 8 External Clock Inputs 

° 16 Level Sequential Triggering 


e 100 MSa/s Pattern Generator (option) 


- $799 LA12100 (100 MHz, 24 Ch) Price is Complete 
$1299 LA32200 (200 MHz, 32 Ch) Pods and Software 


$1899 LA32400 (400 MHz, 32 Ch) included 


ff Call (201) 808-8990 
Iu 


Link Computer Graphics, Inc. 
369 Passaic Ave, # 100, Fairfield, NJ 07004 fax: 808-8786 
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Device Programmer $44995 


« Easy to use software , on-line 
help, full screen editor 

¢ FREE software upgrades 
available via BBS 

* Demo SW via BBS 
(EM20DEMO.EXE) 

¢ Made in USA 

* Technical Support by phone 

¢ 30 day Money Back 
Guarantee 

¢ 1 year Warranty 

+ Fast Programming 
27C010A, 23 seconds 
280020, 34 seconds 
276040, 95 seconds 

¢ Requires PC with 512K & 
parallel printer port 


E(e)proms 2716 - 8 megabit, 16 bit 27210-27240, 270400 & 27C800, 
Flash 28F256-28F020, 29C256-29C010 

Micros 8741A, 42A, 42AH, 48, 49, 48H, 49H, 55, 87051, 87C51FX, 87C751,752 
GAL, PLD from NS, Lattice, AMD-16V8, 20V8, 22V10 


Ol 5 (Ol =i el i te). i 7 -wele), Rev... & 


NEEDHAM’S ELECTRONICS, INC. 


4539 Orange Grove Ave. (916) 924-8037 


Prete tg CA 95841 - 
“aaa BBS (916) 972-8042 
FAX (916) 972-9960 


Only a Specialized Keypad 


- Manufacturer Could Provide 


Versatile and Economic Products. 


With more than 11 years of experience in this 
field, we proudly offer you various types of 
conductive silicone rubber pads, rubber pads 
with multicolor keys and multicolor printing, 
translucent parts for backlighting. Please 
contact us early for design assistance and 
information. 


GENERAL SILICONES CO., USA 
650 W. Duarte 401 Arcadia CA 91007, USA 


Tel: (818) 445-6036 Telex: 3716189 GSCUI 


Fax (818) 445-6084 
CIRCLE NO. 270 


IRONWOOD ELECTRONICS 
P.O. BOX 21151, ST. PAUL, MN 55121 
(612) 431-7025; FAX (612) 432-8616 
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REMOVE 
HARDWARE LOCKS 


PROTECT YOUR INVESTMENT! — 
_ MAINTAIN PRODUCTIVITY! | 
___ Software utility that allows for 
the removal of hardware locks. 


- Available for most major 
CAD/CAM andPCB 

: software programs 

Easy - Simple - Guarantee 
_ Programs start at $99.00 

_ Visa and Mastercard Welcome sy 

_ Call or Fax for more Information 
‘SaleSoiSytmsiec —— 
201-1111 Munroe Ave. =—_— Phone (204) 669-4639 

| Winnipeg, Mb. R2K 325 FAX (204) 668-3566 

Canada . 
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T-10 UNIVERSAL PROGRAMMER 


PLD @ E/EPROM @ MCU® PROM 
EPLD @ FLASH ® GAL 


Built-in LCC & SMT ZIF sockets to 44 pins 
Individual pin driving 

Uses only mfg. approved algorithms 
Built-in margin testing 

Full screen editing 

Also gang programmers 

Made in U.S.A 


SUNRISE ELECTRONICS, INC. 


524 South Vermont Avenue @ Glendora, CA 91740 
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EDN-CAREER OPPORTUNITIES 


1993 Recruitment Editorial Calendar 





Issue Ad 
Issue Date Deadline Editorial Emphasis 
EDN Products June 17 June 2 Buyers Guide: Multimedia @ Product Focus: Oscilloscopes © Product Preference Survey 
& Careers ¢ Career Opportunity: Semiconductors ® Regional Profile: Florida, Alabama 
EDN June 24 June 4 Microcontrollers/Software Design © CAE/Test @ Digital ICs ¢ Innovation Finalists Coverage 
Magazine 
EDN July 8 June 18 PRODUCT SHOWCASE—VOL 1 ® Components ® Software ¢ Hardware & Interconnect 
Magazine ¢ ICs & Semiconductors 
EDN Products July 15 June 30 Buyers Guide: DSP ICs @ Product Focus: Capacitors & Resistors © Product Preference Survey 
& Careers ¢ Career Opportunity: Computers (Includes software) ® Regional Profile: Arizona, New 


Mexico 


Call today for information on Recruitment Advertising: East Coast: Janet O. Penn (201) 228-8610 


ENGINEERING 


West Coast: Judy Telander (310) 826-5818 
National: Roberta Renard (201) 228-8602 


There's a new drive 
at Maxtor in Colorado. 


It's a new commitment to leadership shared by 
every one of us. At Maxtor, we're driven to 
ensure the satisfaction of every customer in each 
aspect of the way we do business. From } 
innovative disk drive technology and designs to 
outstanding quality, value and timely delivery. If 
you qualify for these opportunities, join in the 
excitement at Maxtor. 


Sr. Firmware Engineer 

You'll need a BSEE, BSCS or BSCE and five to 
eight years of experience in disk drive firmware 
code development to design and develop 
firmware systems for hard disk drive products. 


Sr. Mechanical Engineer 

We're looking for an individual with a BSME or 
MSME with a minimum of eight years of 
experience in hard disk drive product design. In 
addition, you must have a minimum of three years 
of experience in air bearing/head suspension FEM 
design along with experience in performing model 
analysis equipment to verify FEM. You must also 
be able to use FORTRAN. 


Sr. Head/Media Engineer 

You'll need a bachelor's degree in electrical, or 
mechanical engineering or physics and a 
minimum of five to eight years of experience in 
heads and media. This opportunity requires an 
individual to model the magnetic and fly attitude 
of thin film or ferrite head and develop 
requirements for head and media on future 
products. You must also be able to model both 


the magnetic properties and fly height air bearing 
requirements and develop the specifications for 
both the heads and media. 


Supplier Quality Engineer 

We're looking for an individual with a bachelor's 
degree in engineering or other technical field and 
a minimum of five years of experience in 
supplier quality, preferably with disk drives or 
heads, to select, qualify and develop head and 
headstack suppliers. In addition, you must have 
training in SPC and statistics. 


Read/Write Engineer 

If you have a BSEE and a minimum of five years 
of experience in read/write design engineering, 
explore this opportunity. You must also have 
experience with read/write channels, heads and 
media modeling and hardware testing. 


Test Equipment Development 
Engineer 

If you have a BSEE and eight years of experience 
in the design of high-performance analog circuits, 
explore this opportunity to design, document, 
check-out and evaluate high-performance analog 
circuitry and test equipment. 


We offer a competitive salary and comprehensive 
benefit package. For immediate and confidential 
consideration, please send your résumé to 
Maxtor Corporation, Human Resources 
Department, 2190 Miller Drive, Longmont, CO 
80501 or fax letter to 303-678-2267. We're an 
equal opportunity employer, m/f/d/v. 


Total Customer Satisfaction 
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dé 
A MIDWES 
ENGINEERING ~—4,—~( OPENINGS 


RF/RADIO HARDWARE 


B.S.E.E., 3+ YEARS, POWER AMPLIFIERS, RE- 
CEIVERS, AND/OR FREQUENCY SYNTHESIZERS, 
HF TO 3.0 GHz. 


SOFTWARE DEVELOPMENT 


B.S.E.E/C.S., 3+ YEARS, IN‘C’, ADA OR FORTRAN, 
INTEL & MOTOROLA ASSEMBLY, REAL-TIME EM- | 
BEDDED SYSTEMS. 


DON GALLAGHER, MSEE, PRES. 
GALLAGHER & ASSOCIATES 
1145 LINN RIDGE RD. 
MOUNT VERNON, 1A 52314 
(319) 895-8042 


















Knock, 
Knock. 


In EDN’s 
Magazine 
and News 
Editions, 
opportunity 
knocks all 
the time. 





QUALITY DESIGN AND ADVANCED TECHNOLOGY. 





BECAUSE LIVES DEPEND ON IT. 


Siemens Pacesetter, Inc. makes implantable cardiac devices. Tiny enough to fit 
in your fist. Powerful enough to sustain life. Innovative enough to have made 
history. Incredible enough to last a decade or more. Perceptive enough to know 
when patients are exercising and when they're resting. 


But at Siemens Pacesetter, Inc., together with our multi-billion dollar parent 
company Siemens, we are looking toward the future. We are developing implantable 
devices that can start a stopped heart. Pacemakers tiny enough to be implanted 
in premature babies with heart defects. Implantable technology that mimics the 
human heart down to the subtlest nuances. 


The field of cardiac device therapy has come so far so fast, there's no telling 
where technology will take us in twenty years. If you are an Engineering professional 
with at least 5 years experience who seeks incredible challenges in a high-tech 
electronics environment and the opportunity to do work that literally saves and 
changes lives, you'll find your opportunity to make a difference at Siemens 
Pacesetter, Inc. 


For future consideration, send resume to: Greer A. Brooks, Employment 
Representative, Siemens Pacesetter, Inc., Dept. EDN, 15900 Valley View Court, 
P.O. Box 9221, Sylmar, CA 91392-9221. AA/EOE. 


CD, 
Siemens Pacesetter’ SO 


Excellence in Cardiac Pacing 
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GET 


Away To 


IT ALL. 


Make the move to Schlumberger 
Technologies, ATE, a division of a $6 
billion global corporation. As the ATE 
industry leader, we have the largest 
installed base of ATE systems in the 
world. And as one of the first compa- 
nies to recognize the importance of 
strategic partnerships, global alliances 
and innovative software, we're ideally 
positioned to meet the demands of our 
expanding markets. 


San Jose, CA 


HARDWARE SECTION 
MANAGER-Digital 

Charter is to develop very high speed 
digital subsystems, including state-of- 
the-art custom ICs, for future genera- 
tion testers. Must be able to con- 
tribute technically to projects. 
BSEE/MSEE or equivalent and 5+ 
years’ large project management 
experience requried. ATE and GaAs 
IC experience and familiarity with TQC 
process are desirable. 





HARDWARE SECTION 
MANAGER - Analog 

Charter is to develop analog subsys- 
tems, including state-of-the-art pin 
electronics for future generation 
testers. RF system design experience 
is amust (ATE and GaAs IC expen- 
ence is a plus). Requires BSEE/MSEE 
or equivalent, with 5+ years' large pro- 
ject management experience. Must 
be able to contribute technically to 
projects. Familiarity with TZC process 


BIPOLAR IC DESIGN 
ENGINEER 

Requires BSEE/MSEE or equivalent, 
with 5+ years’ related design exper- 
ence (gate array methodology accept- 
able). Familiarity with logic cell circuit, 
bandgap regulator, bias generator 
designs, and power bus design/analy- 
sis as well as knowledge of Place and 
Route tools, LVS, DRC and SPICE are 
essential. 


ANALOG DESIGN 
ENGINEER 

Requires a BSEE/MSEE or equiva- 
lent, with 5+ years’ experience in ana- 
log design of high precision, high- 
speed instruments to be used in 
Automatic Test systems for DC 
(uV,nA) and AC (ps, Ghz) parametric 
measurements. High Frequency and 
DC Instrumentation design experi- 
ence is a must. 


DIGITAL DESIGN 
ENGINEER 

Requires an MSEE/CS or equivalent, 
with 5+ years’ experience in design of 
control systems using micro-controller. 
ASIC design experience using Gate 
Array methodology or highly pipelined 
state machine design experience a 
must. Familiarity with creating HDL, 
models, generating test cases and 
completing simulations also required. 


SOFTWARE DEVELOPMENT 
ENGINEER 

Requires a BS/MS in EE/CS or equiva- 
lent, with 3+ years’ experience devel- 
oping software for hardware control. 
Experience with C and UNIX” a must. 


APPLICATIONS ENGINEER 
(2 positions) 


Requires BS/MS in EE/CE or equiva- 
lent, with 5+ years’ experience in 
semiconductor component testing. 
Knowledge of C and UNIX also 
essential. 


MARKETING 
APPLICATIONS ENGINEER 
Requires excellent communication’ 
presentation skills and a BSEE or 
equivalent, with experience in testing 
VLSI devices and specialty micro- 
processors. Knowledge of C and UNIX 
essential. Travel required. 


Portiand, OR 


APPLICATIONS ENGINEER 


Requires a BSEE/MSEE or equivalent, 
with experience as a Field Applications 
engineer and/or test/product engineer 
in the semiconductor industry. Also 
requires an understanding of CMOS 
device and test, and experience devel- 
oping/coding test programs. Must 
have strong programming language 
background; C and UNIX desired. 
Excellent communication/presentation 
skills a must. Travel required. 


Miake the move. 


Find out more about these outstanding 
opportunities, and our comprehensive 
benefits. For more information, call 
1-800-538-6830 and request our 

Job Hotline. Please send resume to: 
Employment, MS 8323, Schlumberger 
Technologies, 1601 Technology Drive, 
San Jose, CA 95110 or FAX to: 408- 
436-8290. Send profile to: intemet 
account: jobs@sj.ate.slb.com. We are 
an equal opportunity employer. 


UNIX is a registered trademark of UNIX System Laboratories, inc. 


— TolallUiilel-iae(-a bechnologies 
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Engineering 
Opportunities 


BOSE Corporation is among the most successful American 
companies competing in the international audio products 
marketplace. We welcome exceptional engineers with 
imagination and courage who wish to pursue their ideas in 
an innovative team environment. 


Analog Design Engineers 


As a member of one of our engineering development teams, 
your involvement will span from concept through release 


to manufacture. BSEE and 5+ years of analog electronic 
design experience required. A background in acoustics, 
power supplies or control systems and/or RF would be a 
definite asset. 


To explore these exceptional opportunities, please forward 
your resume and salary history, in complete confidence, to 
Heather Sweeney, BOSE Corporation, The Mountain, 
Framingham, MA 01701-9168. An equal opportunity 
employer. 


Better sound through research. 





ATTENTION RF SYSTEMS ENGINEERS 
IMMEDIATE NEED FOR RF SYSTEMS ENGINEERS WITH 10 YEARS EXP. IN HF COMMUNICATIONS. SUCCESS 
CANDIDATES WILL HAVE DEMONSTRATED PROFICIENCY IN DEFINING, DESIGNING, AND TESTING COMMUN 
TION SYSTEMS INCLUDING TECHNICAL PROPOSAL MANAGEMENT, PROPAGATION ANALYSIS, CO-LOCATION, E 
SYSTEMS CONTROL AND DISPLAYS. APPLICANTS MUST DEMONSTRATE EXCELLENT WRITTEN/VERBAL COM 
NICATION SKILLS WITH CUSTOMERS AND INTERFACE WELL WITH UPPER MANAGEMENT. CAPABILITY TO E 
SION AND DEFINE “TURN-KEY” COMMUNICATION SYSTEMS FOR INFORMATION TRANSFER A MUST. 


IRRRivc 


MAIL/FAX RESUMES TO: KRR, INC. 185 6TH AVENUE MARION, IA 52302 
FAX: (319) 377-0683 


If you’re looking 
for work, 
just look here. 


Magazine 
Edition 
News 


Edition 





NAME YOUR CHALLENGE. 


Digital. Analog. Mixed- 
signal. All in a variety of 
product lines. Whatever 
you re into, there’s an 
advanced challenge with your 
name on it here at National 


Semiconductor. 


We offer the broadest range 
of technologies, with equally 
limitless career paths. New 
and exciting things are hap- 
pening now. Get to know 
National by applying for one 


the following opportunities. 


APPLICATIONS 
ENGINEERING 


e ASICs Design 

e Amplifier Products 

e Embedded Systems 
Applications 

e Mass Storage Products 

e Data Acquisition 
Products 

e LAN Products 

e Flash Memory Products 


DIGITAL VLSI CIRCUIT 
DESIGN 


e Embedded Systems 
Design 


e Flash Memory Design 


e Interface/Peripherals 
Design 











ANALOG VLSI CIRCUIT 
DESIGN 


e Embedded Systems 
Design 

e Power Management 
Circuit Design 

e A/D Converters 
Circuit Design 

e DSP Circuit Design 

For Applications Engineering, 

Digital and Analog VLSI Circuit 

Design positions, please 


respond to Frank Goudaillier. 


MARKETING 


¢ Technical Analog 
Marketing Engineers 

¢ Technical Analog 
Marketing Manager 

e Business Marketing 
Engineer, Mass Storage 
Products 

For the above Marketing posi- 

tions only, please respond to 

Karen van Dijk. 


e Senior Marketing 
Managers, Strategic 
Business Planning 

e Senior Marketing 
Manager, Wireless 
Networking 

e Product Line Marketing 
Manager, Data Acquisition 

For these Marketing positions 

only, please respond to Frank 

Goudaillier. 


Semiconductor 


7Z7ANational 

















VLSI YIELD ENHANCEMENT 


e Custom Linear ASIC 
e Power Management ICs 


e Advanced Custom 
Linear ASIC 


VLSI TEST 


e Advanced Systems 
Products 


e Power Management ICs 
e Audio/Video Products 


For these VLSI positions, please 
respond to David Apodaca. 


All positions require a 
BS/MSEE or equivalent and 
4+ years’ related technical 
experience. 


GET TO KNOW 
NATIONAL. 


There’s a lot happening here at 
National. And now we're ready 
to consider your vision as we 
build on our legacy of technical 
excellence. 































Please mail or FAX your resume 
to the appropriate individual 
at: National Semiconductor, 
2900 Semiconductor Drive, 

M/S 16-270, P.O. Box 58090, 
Santa Clara, CA 95052-8090. 
FAX: 408-730-1520. 


National gives preference to 
current qualified employees for 
all opportunities and is an equal 
Opportunity employer. 
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CAE interfaces 
@ IC libraries 
S education discounts 
a instant delivery 





ALDEC, Automated Logic Design Company 
3525 Old Conejo Rd. #111, Newbury Park, CA 91320 
Phone: (805) 499-6867 Fax: (805) 498-7945 





Active Schematic and SUSIE-CAD are trademarks of ALDEC, Inc. 
Windows is a trademark of Microsoft Corporation. 
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Book explores how to 
take charge of your career 


he book If you want guaran- 
tees, buy a toaster, by Robert 


M Hochheiser, is about managing 
your career. It is about misplaced 
loyalties. And it is about finding 
your place in a changing business 
environment. As I turned the pages 
of this book, many conflicting 
thoughts swept through my mind. 
Its discussions of office politics 
sometimes touched my own ex- 
periences. Its lessons in pleasing 
the boss struck me as either good 
common sense or blathering silli- 
ness. (Dickens’ Uriah Heep used 
some of the book’s ploys in David 
Copperfield, and look what hap- 
pened to him.) Throughout it all 
however, I perceived that the 
author was trying to present his re- 
ality to me. 

As the book’s title indicates, the 
job market in the 1990s offers no 
guarantees. Bosses come and go. 
Companies are born; some die. 
Wage freezes and pay cuts are con- 
stantly in the news. Seemingly per- 
manent no-layoff policies suddenly 
vanish. Pensions go up in smoke. 
Contracts are broken. Mergers and 
takeovers occur. All of these events 
affect your job and your career. 
Hochheiser says you can drive or 
at least manage the changes that 
affect you or you can let events con- 
trol you. Either way, the changes 
will occur. 

The book’s first chapter, “The 
facts of life,” lays the author’s real- 
ity of change before you. No 
amount of studying the world’s eco- 
nomic position, your country’s pos- 
ture, or your company’s strength 
will prevent change from affecting 
you. No position is permanently 
safe. At any time, a resignation or 
a promotion can replace your boss 
or someone vital to your job. How 
well you manage this change will 


depend on your preparedness. The 
remainder of the book dwells on 
techniques you can use to prepare 
for change. 

The book’s main point is that you 
should always work for yourself, 
even when you’re not self em- 
ployed. You should do those things 
that move you toward your goals 
whether or not you find them pleas- 
ant. Note however, that most ac- 
tivities that move you toward your 
goals should be pleasant. Other- 
wise, they’re not really fulfilling 
your goals. 

Many technical professionals like 
their business affairs to be neat and 
tidy. They feel that egos, politics, 
and human frailties should play no 
role in advancement. Perhaps 
you're like that. Unfortunately, the 
world doesn’t work that way in any 
business field, including the elec- 
tronics industry. Change is an inte- 
gral part of the high-technology 
business. Though it may cause you 
some mental discomfort, reading 
this book will help you ride change 
instead of change riding you. 

—Steven H Leibson 

Robert M Hochheiser, “If you 
want gurantees, buy a toaster,” 
William Morrow & Co, New York, 
NY, 1991, $18. 


What should we 
get our hands on? 


\ / e’re interested in what will 

interest you. Drop us a line 
and let us know what you'd like to 
see included in this new section. 
EDN will also gladly accept soft- 
ware packages and new books to 
review. Write to Hands On! Editor, 
275 Washington St, Newton, MA 
02158. 


Distributed POWER 








High Density Power Components... 
The Logical Solution For Digital Systems 


/ith operating voltages trending lower, contemporary Concerned about reliability? These babies have impeccable 
ectronic systems can gobble up lots of current. And at genetics. After all, they’re the newest members of the VI-20¢ 
day’s higher currents, old-fashioned bulk power distribution family...a family whose field longevity has been proven in an 
>hemes only give you more of what you don’t need...losses, installed base of over 1.5 million units. 

eight, cost and field failures...noise and signal interfacing 

‘oblems...wasted space. Tired of using the bus? If you'd like to bring a better solutio 


on-board, call Vicor. 







ligh Efficiency * High Density « Higher Current 





es 


ne VI-200 family of DC-DC converters lets you put power SF & > 
nere you need it...right at the load. And now we’re delivering < 
) to 833% more power...40 Amps...at 5.0, 3.3 and 2.0 Volts. 
e’re also delivering unmatched levels of efficiency, for the 


ime price and in the compact package that’s the standard for 
2 industry. 
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Component Solutions For Your Power System JEW Tate =i 
P Y \ ie WICOR 
cor Corporation * 23 Frontage Rd., Andover, MA. 01810 USA © TEL: (508) 470-2900 « FAX: (508) 475-6715 1h 
‘icor GmbH « Tel: +49-89-329-2763 « Fax: +49-89-329-2767 « Vicor Far East « Tel: +886-2-9188240 e Fax: +886-2-9132982 : 
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